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ze your coming opportunities—learn 
's. Mathematics is the basic requirement of 
| and scientific work, and of all busi- 
stry based on science. Without this 


bigger contracts, more money. 
You nced mathematics to understand all technical 
work, lo supervise operations, to improve, speed up 
and check on your work and the work of others. 
training is quickly recognized todayand 
paid for, Itsingles you out from the crowd 
you an advantage whether itis a matter 
& promotion or a contract. Now you 
rn mathematics —the foundation of all 
cal work—by an easy, inexpensive and 
ing method. A very simple and ex- 
ieresting course in book form has 
pared for you by an expert who has 
1 a lifetime to teaching practical men 
mentals of this important subject. 


Get this Basic Training 
for Executives 
IN ONLY 10 MINUTES A DAY 


Now you can gain all the benefits of a mathematical 
training if you will devote as little as ten minutes each 
Spend only the time that is 
d will be amazed how quickly 
you will notice an improvement in your all around 

ney—how soon you will feel a new impetus 
toward successful work in your business, your 

profession, or your industrial activity. 


5 VOLUMES, 1,598 PAGES 


ILLUSTRATED 


Every minute you spend on this complete 
course will pay you big dividends. It will 
give you the ability to grasp readily all 

sic business principles. It will help you 
develop the quick, accurate judgment that 
is essential to job advancement, to 
utive positions, to success! 


EXAMINE THESE BOOKS FOR 10 DAYS FREE! 


Revised for present- 
day needs. More use- 
ful, more practical 
than ever before! 


THIS PRACTICAL SELF-STUDY COURSE 
WILL QUICKLY GIVE YOU THE ESSENTIAL 
KNOWLEDGE FOR SO MANY OF TODAY’S 


JOBS IN BUSINESS AND INDUSTRY 


MATHEMATICS for Self Study 


By J. E. Thompson, B. S.in E.E., A.M., Dept. of Mathematics, Pratt Institute 


A COMPLETE COURSE AND REFERENCE LIBRARY 
NEW EDITION — More useful, more practical 


These books start right from the beginning with 
a review of arithmetic that gives you all special 
short cuts and trick problems that save countless 
yur time and make you more valuable 
ff and your job, Then they go right into 
Re er © maciernalice and show how simple it is when 


hours of 


an expert explains it for you. 


‘These are but a fow of the hundreds 

gE subjects ‘simplited and explained 
new ‘edition of this complete 

salfaindy coures in motbemsstion 


# Starting with a quick 
review of principles, it presents all the 
‘apecial calculation methods used in busi 
Beat and industry. Fundamental in all 
‘computations in engineering, in both plant 
‘and field, Essential methods for rapid 
alculation such as is needed in setth 
fathes, etc. Hundreds of other applica: 
tions to technical work. 


I + This volume makes 
eben a live, interesting subject, Tt 

you, step by. step, how to apply 
flgebrate methods to the mont ‘complex 

foblems. Explains how to solve probe 
Feme which afe involved in all business 
and industrial work relating to machines, 
engines, ships, autos, planes, ete. Loga: 
fithims and tlide rule, and many ‘ol 
practical applications, 


SEND NO MONEY 


Tho coupon at the right bring 


you the 5 
books for 10 days’ trial. After 10 days, if not 
completely satisfied, return the books to us 


Don't let appearances fool you, mathematic: 
‘You can get these books on approval and see 
self how much enjoyment you will have while getting 
this valuable training an 

tical problems that puzzle your friends and fellow 
workers, In no time at all you will be tackling 


r your= 


solving interesting prac- 


with ease the most difficult question on this subject. 


*Statesclearly all needed 
facts about plane figures, circles, poly- 
ons, etc., covers all the topics essential 
in drafting and engineering. It deals at 
length with angles, triangles, circles, and 
the many other geometric figures that are 
basic to engineering design. Sheet-metal 
work, so important in airplane construc- 
tion, is _a direct application of these 
principles. 


= This volume 
rakes easy the principles of angles and 
triangles, shows you how to use tables 
that explain their functions. Practically 
every problem in machine work, land 
Surveying, mechanics, astronomy and 
navigation is solved by methods of tigo- 
nometry. These methods are explained 
simply, with actual examples of calcul: 
Hons of height and distance, the con 
struction in ‘and dams, 
the cutting of gears, ete. 


# You will enjoy master 
calculus in this interesting new wa 
Ee eed 


with rate problems, It is essential 
Computation involving objects moving 
with varying rates of speed, It also en= 
ables us to find the most efficient design 
for any kind of mechanism, engine, or 
moving vehicle. 


GIVES You 
HIS SIMPLIFIED METHODS 
ME. Thompson, the author of these 


‘irmplest way Hie get 
Fgh downto tn oa onic 
titat you need fa your 
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Send me MATHEMATI 
Todays 1 will either return the 
and $2.00 per month for thre 
plus a few Gents postage, is pa 
If you send remittance of $8.9: 
Same return prictlege. refund 


without obligation. Fyou keepthem, sends | se 
‘the all down payment of $2.95, balance ° 
at our expense, Mail the coupon today. aie 
Cay 
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250 Fourth Avenue = New York 3, N.Y. 


t 
I 
I 
I 
I 
I 
I 
in three monthly payments. Make this test } 
i 
1 
I 
1 
L 


D. Van Nostrand Company, Inc. Publishers, 250 Fourth Ave., New York3,N.Y. 
FOR SI 


ee eo oe Se Se Se ee ee esl 


} 

F STUDY in 5 volumes. Wi 1 
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Are Workshoppers Wacky?.. 66 
Fuselage Fueler. 


Exposing the C! EOn.. 
How to Dri motive 


Perry Gichens ai 


The Return of the Toys... 


MANAGING EDITORS: Fred O. Newman, Vola Toagy | 
MT EDITOR: Robert Reid Macguite 


Models of John Henry Folk Saga 


What’ 


New in Home Heating?. 


WOME 4 WORKSHOP EDITOR: 


Chemistry Answers the Fire Alarm. 


Harry Walon 


Asgcut tnoans Alden P. Armagnac, Devon Francis 
} i anor ine AVIATION 
Martin Man, Frank ok Romsome, Je, JObME:SHEHFOS | ar. Saver 


WESTERN fOITOR: scetae R. Boone (Los Angeles, Cal.) 
AMT DIRECTORS: Harry Samuels, Francis Sweeney 


Sway-Back Prop. 
New Tricks for Fido. 

the Air Age.. 
“Inside the Dreambo: 


Frances tl Lockheed Saturn (Pin-Up)... 
STAFT PvoTOGRAMHERS, WW ‘i a Cala — Camera Theodolite Tracks “Old Needle- 


“EDMIONIAL ASSISTANTS: Elsie E. Brandt, Michael Cernielto, 


Britain Goes Supersonic. 


vid McNamara, in Thalenfeld, 
SON es 


300-m.p.h. Air Liner... 


Soaring with a Buzzard... 


AUTOMOBILES 


Gus Beats the Clock... 


“Quick-Charge Your Battery?...... 
Heaters End Starting Troubles. 


Weapon Against Polio 


INVENTIONS 


Camera Develops Its Own.. 
Sidehill_ Gouger. 


Leak Detector. 


SCIENCE AT WORK 
Taking § 


el’s Tem) 


Td Like to See Them Mak 


PHOTOGRAPHY 
Putting an Old Tripod on 


Camera Smaller Than 
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heck the Extras 
You Get with 
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ONLY LIGHT-TIGHT AND 
BRIGHTER, CLEARER HOME VENTILATED ENLARGER 
MOVIE PROJECTION... | DeJUR hae 


2 enlarger. Unique 
7 = the fret , lamphouse design 

Extra light prevents light-lea 

rilliance age. “Dual-Draft 
-— ventilation keeps 

home movies. Stay negatives cool. U 
can re ‘s for enl. ents, 
aiid” Mob oor a ccrmengerente 
rapid re-wind . .. top photograph 
over-size condensers color separation, etc 


ONLY EXPOSURE METER 
WITH ALL 3 CONVENIENCES 


PISELS« Autocritic” 


gives you the right ex- 
posure every time. Has 
all three—A. S. A. film 
speeds, direct-reading 
scale (no numbers to 
transpose), one-handed 
convenience for black- 
hite or color films. 


MORE OF THE EQUIPMENT 


YOU NEED FOR THE PICTURES YOU WANT 
@ DeJUR amsco corporation, 45-26 Northern Boulevard, Long Island City 1, N.Y. 
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MECHANICS & SHOPCRAFT 


Tom Thumb Craftwork..ccceesnnnnnnl 60 
You Can Make It of Stainless... cssnuned 24 
- aire Dan 

‘Small Arbor Press from C-Clamp..iccononn 179 


HOME MECHANICS & HANDICRAFT 


Cushion Stools for Extra Comfort.nnmnnl48 
Modern Wastepaper Basket. 150 
Wall-Size Knickknack Shelf. 150 
Shooting: Disk Game. 151 


Clear Plastic Candy Basket ree 
Laced Leather Belt, Gaucho Style. 158 
Doll Movable Arms and Le, 
Ring-Toss Game for Table Play. 


Workbenches in Dress Suits... 
Painted Meta! Lamp. 

Chest for Child's Treasures... 
Wood Sculpture with a Penknife. 
Model Engine Pulls One-Ton Load... 
Pin-up Lamp of Wrought Iron........ 
Forge Tongs Welded to Order. 
Making Window and Door Frames. 
What's Wrong?. 
Circular-Saw Bench. 
Covered Feeder Protects Bird Foo 
Home Repairs with Rubber Tape...... 
Grain Scoop from Scrap Pipe. 


RADIO & ELECTRICITY 


X-Ray Detective 
Electric Fly Killer. 
Radio Pulls a Plow. 


Record Changers. " ama 
News in ECP i aa OF 
Pillow Phone Mutes Late Music... 
Doorstop Pegs Radio oa 
High-Voltage Fun with Spark Coi 


DEPARTMENTS 


Voice of Science. i mn 
Manch of Selene oii inci sR 
Modern Living 
Auto Hints... 
Auto Ideas. : 
What's Your Ingenuity Quotient? ekST 
New Tools. 
Keeping the Home Shipshape. 
New Shop Ideas. 
Photo Ideas. es 
For Easier Farming. 
Editorial Memo.. 


Au of us can't be geniuses, But 
y) any ordinarily talented mortal can 
bea success—and that’s more than 
some geniuses are. 

Now, a3 in Asop's time, the 
race doesn’t always go to the one 
who potentially is the swiftest. 
‘ The trained man has no trouble 
in passing the genius who hasn't 
improved his talents, 

In good times and bad times, in 
every technical and business field, 
the trained man is worth a dozen 
untrained ones, no matter how 
gifted. 

‘The International Correspon- 
dence Schools can't make you into 
a genius. For more than 50 years, 
however, I.C.S. has been help: 
ing its students to become 
trained, successful leaders— 
and it can do the same for you. 

Marke your special interest on 
the coupon. Don’t be like the un- 
successful genius who wastes his 
life in dreaming of what he intends 
to do. Act now! 


BOX 6660-1, SCRANTON 9, PENNA. 
Without cont or obligation, please send) me full particulars about the ‘course before which I have marked X: 


Business ‘Chemistry Courses Q Mechanieal Drafting 
Readamie Courses Chemical Engineering  Mechanioe! Engineering 
BAcentiog 0 Adcerting Eker G Mold-tatt Wark 
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Internal Combustion 
Engines Courses 
Auto Technician © Aviation 


5 Reading Structural Bluegrints 
Sanitary Fneineering 
D Structural Deaftine 


B Stout Finctrie) Steam Eagions 
‘Textile Courses 
Coton Manet 


B hestoe B Framtine 
E fstiewtauon” Suns Ping B hs Ooontine 
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ity. State Present Position 
Working Hour A, t Pat Length of Service in World War II 
‘Special tuition ruta to members of the Armed Forces. Enrollment under the O.L, Bill of Rights epyroced for War II Vrterana, 
Canadian renldente uend coupim to Intermitional Correupandtence Seheots Canadien, Ltd., Montreat, Canada, 
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Give “FOOTBALL PARADE OF 1946” 


Exciting highlights from the greatest 


college gridiron 


events! Thrill-packed plays and dramatic moments 


seen from the perfect vantage point! 
in collegiate football, all in ONE film 
by thousands of fans from coast to 
order in Now! 


FREE! To All Projector Owners! 

Send TODAY for new 

Castle Films Deluxe Catalog describing 
variety of thrilling home movies. 


30 ROCKEFELLER PLAZA FIELD BLDG. 
NEW YORK 20 CHICAGO 3 
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eagerly awaited 
coast. Get your 
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RUSS BLDG. 
SAN FRANCISCO 4 


Give “THE NIGHT BEFORE CHRISTMAS*’ 


Give "3 LITTLE BRUINS MAKE MISCHIEF” 


(Own the funniest, cutest animal comedy ever pro- 


Should Scient 


(A Statement by the Editor 


IRESH-SHINGLED Doctors of Medicine 

‘ommonly take the Oath of Hippocrates 
and thus subscribe to a code of medical eth- 
ics. There has been proposed a similar oath 
for scientists, whereby they would swear by 
whatever gods or immutable truths they hold 
sacred to work only for the welfare of man- 
kind, and to avoid that scientifie sin which 
is secrecy—military or national 

The idea has its merits. The orderly curi- 
osity that is science is as international as the 
wind, and your true scientist is in the busi- 
ness of secret-smashing. It has also bee 
gested that an international priesthood of 
science might prevent war by some kind of 
scientific sit-down strike. 

But the scientists are also discovering that 
they are people, too. And it is the scientist as 
a human being and a citizen who is shocked 
by his responsibility in the perversion of sci- 
ence to destruction. Furthermore, no scien- 
tists’ oath to work only for the welfare of 


ay 


Unive at 


Take An Oath? 


of Popular Seience Monthly) 


humanity could mean much for the simple 
reason that no one could foretell what any 
discovery would entail. A research into the 
cure of cancer, for instance, might ultimately 
reveal enough knowledge of the cause to 
make the dread disease another weapon. 

If the scientist is to be the saviour of fright- 
ened. nity, no negative oath 
will help. Our trouble now is that the s0- 
called social sciences have not caught up 
with nuclear physics. We need to know why 
humans behave like animals: what_ makes 
people stupid. greedy, bloodthirsty: how: to 
stop a war, or start a crusade for decent 
Inrotherhood 

An intensified inquiry into human nature 
calls for the best scientific brains in the 
world. And it’s just about the only way to 
make biological warfare into the farmers’ 
friend, or atomic bombs into doctors’ tools. 


Ranney Gittrzees 
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A SECRET METHOD FOR 
THE MASTERY OF LIFE 


HENCE came the knowledge that built the Pyramids 
and the mighty Temples of the Pharaohs? Civiliza- 
tion began in the Nile Valley centuries ago. Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature’s forces and gave the world its first 
sciences and arts. Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 


that produced such characters as Amenhotep IV, Leonardo da ‘aati . 
Vinci, Tsaac Newton, and a host of others? Founder of Eerste 
Mystery Schools 


Today it is known that they discovered and learned to inter 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life 
in these complex times. 


This Sealed Book—FREE 
Has life brought you that personal satisfaction, the sense of achiever 
ment and bappionss that you desire? If not, it is your duty to youre Use this 
felf to learn about this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every coupon for 
‘one cannot be entrusted with an intimate knowledge of the mysteries FREE 


of life, for everyone is not capable of properly using it. But if you 
ara cns of those poameaied of « tras Seales to forge alead and wish to copy of book 
make use of the subtle influences of life, the Rosicrucians (not a ree s===~ — 
ligious organization) will send you A Sealed Book of explanation SCRIBE £.2.x 
without obligation. This Sealed Book tells how you, in the privacy of The Rosicrsciane (AMORC) 

your own home, without interference with your personal affairs or $2" Jose, California 

manner of living, may receive these secret teachings. Not weird or Please send free copy of Sealed Book, 


strange practices, but a rational application of the basic laws of life. which T shall read as diected 
Use the coupon, and obtain your complimentary copy. “ 

The ROSICRUCIANS appRess_—_________ 
SAN JOSE (amorc) CALIFORNIA _ crv. 


POPULAR 
8 science 


LA 


\CCOWATNT 


BECOME 
an 


ACCOUNTANT 


TF you are doing the “chore” work, of account- 
ing as a bookkeeper, ledger clerk, cost =lerk, or 
in one of the other many record keeping jobs— 
_ You should consider climbing higher—becom- 
ing an accountant. 

Why be satisfied all your life with a small 
salary and an ordinary job when there is such a 
large future for the man or woman who under- 
stands accountancy in all its forms and phases? 

One big difference between you and the suc- 
cessful accountant is that he doesn’t do the 
chores. He bosses those who do the drudgery and 
he gets the money and prestige. And he does that 
because he knows the principles behind the rec- 
ords you keep—can plan those records and in- 
terpret them to management. He knows what 
you know—and a lot more. 

‘There are two ways in which you can get this 
knowledge which will qualify you for an account- 
ant’s position. 

First—the old way of day-by-day experience 
on the job. This is the long route—taking many, 
many years, sometimes a lifetime. Most people 
taking this way never get anywhere. Why sacri- 
fice years of success—Iose time and money—when 
there is a better and easier way? 

Second, the LaSalle way of learning in your 
spare time—studying and preparing for the step 
ahead. You learn by doing—you study account- 
ing principles and solve accounting problems. 
‘You cover accountancy from the basic principles 
right up through Accounting Systems and Income 
‘Tax Procedure—C.P.A. training if vou so desire. 


& 


Are YOU 


. doing 
bookkeeping 
“chores”? 


CLIMB 
HIGHER/ 


As you go along you absorb the 
rinciples of auditing, business 
jaw, statistical control, cost ac- 
counting, organization, manage- 
ment and finance, etc. 

This way is not magic. It is not 
easy. It requires giving up certain 
spare time to serious study. How 
Jong will it take you to acquire 
this accountancy training is seriedy up to you—— 

you can go as fast or as slowly as you choose. 
jut after you have gone part way (you need not 
wait until you are clear through the training) you 

ill find yourself stepping up to better positions. 
And once you have mastered this fascinating 
profession—once you have become an accountant 
—then you will have the money and the standing, 
to make your dreams come true. You will be a 
respected member of the best paying profesion 
and equipped to go out into public accounting or 
to climb to a top management position. 

Our free 48-page booklet, “Accountancy, the 
Profession That Pays,” tells you what you must 
know. to be an accountant and how you ean pre- 
pare in your leisure time at moderate cost. The 
coupon below will bring this booklet quickly 
without cost or obligation. You already have a 
start in this field; now find out how you can 
go all the way. Do it today, 


G. I, APPROVED 


LASALLE extension UNIVERSITY 


A Correspondence Institution 
Dept. 1283-H 417 S. Dearborn Street, Chicago 5, Illinois 
Td like to know more about your home study program to help 


me prepare for an accounting career. Please send me your free 
48-page booklet, “Accountancy, the Profession That Pays."* 
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/ will show you how fo start 
@ Radio Service Business 


Full Time or 


without capital 


SAMPLE LESSON FREE -72:" 


Do you want a good-pay job in Radio—or your 
own money-making Radio Shop? Mail Coupon for a 
FREE Sample Lesson and my FREE 64-page book, 
“Win Rich Rewards in Radio.” See how N. R. I. gives 
you practical Radio experience at home—building, 
testing, repairing Radios with 6 BIG KITS OF 
PARTS I send! 


Many Beginners Soon Make Good Extra Money 
in Spare Time While Learning 

The day you enroll I start sending EXTRA MONEY JOB 
SHEETS. You LEARN Radio principles from my easy-to- 
grasp, illustrated lessons—PRACTICE what you learn with 
parts T send—USE your knowledge to make EXTRA money 
fixing neighbors’ Radios in spare time while still learning! 
From here it's a short step to your own full-time Radio Shop 
or a good Radio job! 


Future for Trained Men Is Bright 
in Radio, Television, Electronics 
It's probably easier to get started in Radio now than ever 
before because the Radio Repair business is booming. 
Trained Radio Technicians also find profitable opportuni- 
ties in Police, Aviation, Marine Radio, Broadcasting, Radio 
Manufacturing, Public Address work. ‘Think of even greater 
opportunities as Television and Electronics become available 
to the public! Send for free books now! 


Find Out What N. R. I. Can Do For You 

Mail Coupon for Sample Lesson and my 64-page book. Read 
the details about my Course, Read letters from men I trained, 
telling what they are doing. earning. See how quickly, easily 
you can get started, No obligation! Just MAIL COUPON 
NOW in an envelope or paste it on a penny postal. J. & 
SMITH, President, Dept. 6NP3, National Radio Institute, Pioneer 
Home Study Radio School, Washington 9, D. C. 


Our 32nd Year of Training Men for Success In Radio 


A TESTED WAY 


LEARN RADIO BY PRACTICING IN SPARE TIME 
with 6 Big Kits of Radio Parts | Send You! 


a_} 
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This BIG BOOK ‘tow 


ADAMS BROWN COMPANY BOOKS OF APPLIED SCIENCE 
‘Dept. 262, Chestnut Hill 67, Massachusetts, 


12 serence 


The, groct SUCCESS Intruction for men and women now, In 
it planning to get into PRODUCTIVE earnings 
"The PROFITABLE, EASY, SURE - Get it NOW 
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larged to 640 pages, 15th edition 


le an ARTIST! 


Learnat home in your spare, time 


1 Washington Schoo! of Art, Studio 1312¢ —~ 
Washington 5, D.C. 
‘full information and your Free Book, 


“Art for 
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In it T talk to you in straight-from-the- Some, ety 
toulder language. Focked wit inspirs- io ite ian 


fellows who became NEW MEN in strength, my way. 

Let me show you what I helped THEM do.’See what 

Ucan do for YOU! For a.ral thrill. send for this 
ik today. AT. ONCE. CHARLES ATLAS, Dept 
115 Kast 23rd. Street, New’ York 10, S. ¥ 
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cearw ISOGONIC DRAFTING 


The Drafting of Tomorrow 
The first great advancement in Drafting in over 100 years ! 


ISOGONIC INSTITUTE 


1095 Market Street, San Francisco 3, California 


—— {SEND FOR THIS 


‘CALAEROTECH TRA 
the ret of your lie. 


cessful graduates proves our career training 8 wns 


VETERANS spond ander“ i of 


| 
INVENTORS 


The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 

A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U. S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 


gare A. O'BRIEN & HARVEY B. JACOBSON i 
Legister Patent Attorneys 
Patents M Adams Building, Washington 4, 


Trademarks 
Copyrights 


Registered Patent Attorneys | 


CLARENCE A. O’BRIEN 
% HARVEY B. JACOBSON 


62-M Adams Building * Woshington 4, D. C. 
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PROTECT YOUR NEW 


"46 
or lengthen the 
life of Your 
138 '39 '40 ’41 
or ’42 with PYROIL 


Pyroil adds life to your car by providing oil 
with the property of clinging to metal sur- 
faces. Dry starts cause wear that leads 10 
breakdown, Pyroil also reduces battery drain, 
removes carbon formations and sludge. Ask 
your gas station attendant to add Pyroil . . « 
he has it and recommends it, 


Pyroil for Aircraft Engi 
Use Avceate Pyrail B far dub 
jog oil, Airerafe 


Manufactured and Gospaonged by 
Pyroil Company, W. 
Pounder, 16e” Male. Streets 
Crosse, Wisconsin. 


I Pron company 
| 184 Moin Str 
V1 ws 


want my car to last and run properly, Please tell me 
| more about Pyroil and how it can accomplish this for me. 


1 Name. 
| Addees 
| City o ») 


in 
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Jerry, the talking doy 
is entertaining hos 
talized veterans, by 
courtesy of the PYR- 
OIL Company. Picture 
of Jerry, sent on re- 
quest. 


== UT TERS 


Tricky Meters 


Sir: 

In your September article on how to read 
gas and electric meters—my daily job—I 
noticed that the examples did not include 
the thing that makes meter reading hard 
Here is an example to show 


and catchy. 
what I mean: 


Many people would read it as 6294, but 
they would be wrong. It really reads 6194, 
because the second dial from the right has 
not reached the 0; so the third dial from 
the right is not a 2, as it appears, but is 
rightfully a 1, I read an average of 
160 meters a day, and I wager I'll find at 
least 20 of the tricky type. A hand can 
become loose at the pivot, causing it to slip 
ahead coming down from the 0 and fall 
behind on its way up after passing the 5. 

Henry Hantuson, Jn. 


Pawtucket, R. 1. 


. . . The article states that the gas meters 
register 5,883,000 cubic feet for the four- 
dial meter and 328,000 for the three-dial 


meter. This is incorrect. The four-dial 
meter registers 588,300 cubic feet; the 
three-dial meter, 32,800 cubic feet. Inci- 


dentally, I read over 100,000 meters a year. 
Hersert ZieLKE 
Bronx, N. Y. 


What with slipping hands and erroneous 
extra zeros, meter reading is tricky. PSM’s 
thanks to two experts. 


More Waste at Work 


Sir: 

Readers of your interesting article, 
ting Waste to Work in the Air,” (PSM, July 
*46, p. 112) may be interested in another 


“Put- 


INVENTORS 


° T.. Rules of Practice of U. S. Patent 
Office advises~unless the inventor is quali- 
fied to handle such matters—that he employ 
the services of a competent Patent Attorney 
in the preparation of his Patent Applica- 
tion. We are Registered Patent Attorneys 
fully qualified to represent you at the Patent 
Office. 


in patent practice, we believe, enables us 


Our Tong and varied experience 


readily to understand inventors’ disclosures, 
to advise what is probably patentable, after 
conducting preliminary patentability inves- 
tigation of prior U. S. patents, and to draw 
your specifications and claims in such mane 
ner as to present clearly the novel features, 


Patent Laws Favor the Inventor 
Who Acts Promptly 
Remember, the details of your invention 


do not have to be 100% perfect before you 
gan obtain patent. Unwise inventors often 


devote considerable unnecessary time work- 
ing on unimportant details of their devices. 
This is expensive, hazardous and unneces- 
sary. First step is to have us conduct 
search for the prior U.S. patents and render 
a report as to its patentability. Our Search 
Report is very valuable to you in that it 
clears up the course you should take in re- 
gard to your invention. If our Report is 
favorable, this report of the patentability 
of your device shows that your chances 


of patent protection are in your favor. 


Have Patent Protection First 


‘Unless you safeguard your invention by 
‘obtaining a patent, thereby securing a 
monopoly on same, it may become “public 
property,” free to be made, used and sold by 
anyone, or it may be patented by some other 


Person. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
142-Y Victor Building, Washington 1, D. C. 


COPYRIGHTS 
PATENTS 
TRADE MARKS 


MeMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 


142-Y Victor Building, Washington 1, D.C. 
Send me further particulars on how to protect my inve 


and 


does not obligate me. 


e Address. 


a 
I 
1 
! 
“Invention Record” form at once. I understand that this request 
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Give yourself the Backing Of a 
GREAT. GROWING INDUSTRY, r 


REFRIGERATION 
AIR CONDITIONING 


Refrigeration and Air Conditioning, have leading 
place in fast growing flelds of our time, ‘Trained 
nen paid well to service, install, maintain, repair. 
rebuild householdand commerci 

Fetrigerators, Important new de- 

Velopments such aa Frozen Food: 

and" many “new fodustrial us 

Demand. for commercial tnavall 

tions In restaurants, butcher sho 

taverns, floriats, bakeries, 


START NOW— Full and Part Time Earnings 


There may never again be such opportunities for men 
who want better jobs or business of their own to, 


Bt ‘Some 
Shor Prov: 

STUDY Instruction—aceual 
shop experi 

nto’ th 


Commercial Trades tnst, ben. bir 
gh W. Greeuia! Ave, 7" 


FREE— 


|_______ CUT COUPON ALONG THIS LINE, 


Send free illustrated Brochures and other information about 
Refrigeration and Air Conditioning. 


OVeteran 


! 
| 
(Non Veteran | 
1 
| 
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function of escaping gases that we have 
utilized in our FR-1 Fireball—“jet pump 
augmented cooling.” Basically, this amounts 
to getting extra cooling for your engine by 
exhausting the engine gases just within the 
edge of the cooling air exit slots. As the 
hot exhaust rushes from the stacks, it pulls 
some of the air surrounding the stacks along 
with it in a sort of jet pump action. As the 
air at the rear of the engine nacelle rushes 
out with the engine gases, a partial vacuum 
is created near the forward section of the 
engine that helps pull more cooling air 
through the cowling and past the cylinders. 
One of the reasons why we were able 
to enclose the forward engine of the Fire- 
ball so completely was this augmented cool- 
ing by jet pump action. We also used jet 
thrust from the exhaust to get added speed. 
It sounds almost like the story of using every 
part of a pig in the slaughterhouse. 
Wittiam P. Brornerton 
Technical Editor 
Ryan Aeronautical Company 
San Diego, Calif. 


No Grading Ring 


Sir: 

In yqur October issue, an illustrated write- 
up regarding our ball-grading machine . . . 
referred to “grading rings” whereby the 
steel balls are guided to numbered chutes. 
. .« The picture to which you referred 
represents an exaggerated cross-section of 
a ball bearing, showing the result of using 
one oversized ball in a bearing assembly. 

Warr Hincven 
Bell & Howell Company 
Chicago, Il. 


PSM stands corrected. 


Light on Filters 


Sir: 

. + » What prompted me to write this 
letter was Kenneth §. Johnson’s article, 
“Filters . . . Magic Eyes of Photography,” 
in your September 1946 issue. I have read 
quite a bit on this matter in other books 
and have talked to salesmen about filters. 
Still, my mind wasn’t too clear on this 
theory—until Mr. Johnson’s article put the 
light on in my mind. His method of explain- 
ing is very clear and concise. . . . 

Epwarp Gray 
Jersey City, N. J. 


AUDELS REFRIGERATION 
AIR SONDITONING Nuibe. 34 


New from Cover to Cover—1240 Pages, Fully rng 
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AUDELS DIESEL ENGINE MANUAL.$2 
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a ” PRACTICE 
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YOU DO EXPERIMENTS, 
CONSTRUCTION, 
TROUBLE-SHOOTING 


HERE’S THE ‘LATEST, WAY TO 
TRAIN at HOME for a GOOD LIVING 
in RADIO-ELECTRONICS 


SE 
& . FREE BOOKS 
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Individual instruction fs 


is ‘allowed to start on 
@ Television sot, 


THEY BUILT 


Ms veteran students are now attending 
MN ai \.J. under the generous pro- 
isions of the 6. Bill of Rights, which allows 
any approved school of the veteran’s choice to 
charge the Veterans Administration up to $500 
a school year against the educat 
of qualified veteran students 
dents, with dependents, are also paid a sub- 


Student Walter E. Stev 


jion Sweep Generator. The 
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making engineering checks with 
19 engineering he] 


Expert Television Technician, Bots 
Cohen, using $625.00 RCA Sweep Gen- 
erator to check television set for en 
Gineering inaccuracies. It is expected 
that television test equipment will be 
reduced in cost as the television ine 
dustry gets into its stride, 


THEIR OWN 


sistence allowance of $90 monthly by the VA, 


and those without dependents, $65. Many stu- 
dents hold part-time jobs, thus augmenting 
their monthly payments. However, you do not 
have to be a veteran to be accepted as a student. 
A considerable number of out-of-state stu- 
dents attend the school because of its excellent, 
practical type of radio and television courses, 
so difficult to get anywhere else in the 
world today. Living quarters are 
tainable by single students, but married 
students report considerable difficulty 
in finding quarters for their families. 
school diplomas are re- 


‘o_ higl 
quired. Every student must have at 
least a grammar-school education, how- 
ever. And the school requires that a 


student be earnest, sincere and techni- 
cally inclined. Students without proper 
mathematical backgrounds are taught 
the radio and television mathematics 
they need. 

You probably have been wondering 
what N.Y.T.L. of N.J. means. It stands 
for the New York Technical Institute of 


‘sets as port of their cour pone figeion 
Programs were first broadcast regulorly. School ‘official 


TELEVISION 


New Jersey, a resident school located in New- 
ark, N, J., just across the river from New York 
City (Only 20 minutes from Broadway by sub- 
way or train). The school is located in the heart 
of America’s great radio and electronics indus- 
try. Such leading television, radio and electron- 
ics manufacturers as Western Electric, Du 
Mont, Federal and Edison are nearby. Newark 
also is near Radio Stations WJZ, WEAF, 
WABC and WOR; each a leader in broadcasts 
going on networks all over the country. This 
means that the school offers numerous advan- 
tages, as it is in touch with most recent devel- 
opments in radio and television. This 
also means that qualified radio and 


tive of vary sattfocory, results, Each student may b 


felevision, electronics industry. 


found thot this practical method of instruction is produc- 
a 

it to use in his own home laboratory, if he 
Sol is located in the heart of the rao, 


set ond ke 
chooses to. The sch 


RECEIVERS! 


120 openings for new students for the several 
classes beginning in October & November 1946. 


The school issues a special Bulletin, Num- 
bered 312, which illustrates and describes its 
facilities and equipment and shows students us- 
ing its varied laboratory equipment. Bulletin 
312 also describes classes that may be attended, 
housing conditions, costs, hours, etc. To 
complete information write for Bulletin 312 
(for which no charge is made) to the New York 
Technical Institute of New Jersey, 158 Market 
Street, Newark, New Jersey. 


A line of RCA television receivers used for comparative test 
purposes of NLY.T.IL of NJ. 


television engineers are available to the 
school for teaching purposes. 


During the war N.Y.T.I. of N.J. was 
approved for the training of Signal 
Corps personnel by the Army. When 
the war ended the enrollment increased 
because of the influx of veterans di 
ous of getting practical television 
training. At the present time, there are 
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eal future? 
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‘of today” and tomorrow. 
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INVENTORS| 


The inventor who believes he has 
@ new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 

‘The question as to whether a sub- 
ject matter is patentable can be 
Substantially determined by a 
search of the U.S. Patent records. 
Without obligation, write us for 
information as to what steps an 
inventor should take. 


RANDOLPH & BEAVERS 


Registered Patent Attorneys 
905-1 Columbian Bidg., Washington 1, D.C. 


RANDOLPH & BEAVERS 
905-1 Columbian Bidg., Washington 1, D. C. 


Please send, me full information on how 
to secure Patents & Trademarks. si 


Name, — 
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Tug MOST COMPLETE TRAINING 
REPAIR SERVICE 
TROUBLE SHOOTING 
IGNITION 
CARBURETION 
TRANSMISSION 
Frc., ETC 


[===] TEN ‘'HOW-TO-DO-IT” BOOKS 


AMAZING DEVICE! Guides your hand—corrects poot Dent 
‘hpi few dare big improvementin Weg nourg, no Tallies 
Complete Outline Free. ‘Sum Toul 


AMERICAN EXTENSION SCHOOL OF LAW 
oot, 72:5, 640. Michigan Aves, chicago Ii, 


FENCING. 


aie 


ha 


WHAT BOOKS DO YOU WANT? 


We quote the lowest market. prices. No charge for locating 
Hardtorrind sed’ Oul-ol-PHEt Books. All Books, SLD of 
NEW. mailed POST-FREE 

WRCHLIGHT BOOK CENTRE 


seal 
22 East 17th Street ‘New York City 


0 you know of the fine opportunities for ad- 
‘vancement that are available in the plastics in- 
dustry? Do you want to share in the development 

great new plastics era? Trained men, who 
plastics know-how, will fill the well-paying 
positions in the industry. If YOU want to be one 
of them act NOW to prepare yourself. 
Every day you can read glowing descriptions of 
how plastics are improving old products and 
creating new ones. Learn the hundreds of inter- 
esting phases of the plastics industry and be ready 
for the position that will give you the security 
and satisfaction you want. 
LEARN AT HOME Continue your present job 
and learn plastics in your spare time! The thor- 
‘ough, easy-to-understand Home Training Course 
presented by Plastics Institute requires no pre- 
vious technical experience. 
A COMPLETE COURSE-Everything you should 
know about plastics is included... materials, de- 


A job with a pro 
long way toward making you happy 
—at work and at home. 


<i 


signing, molding, fabricating, laminating and 
testing. You will acquire a basic knowledge of 
plastics that can be invaluable in getting you a 
fine position in this great, new industry. 


YOU MAKE THINGS~To give you practi 
experience in working with plastics, we supply 
handsome, colorful, rods, sheets and tubes of plas- 
tics from which you can if you wish, make useful, 
attractive creations. You cement, saw, buff, form, 
dye, decorate, cast and laminate various types of 
plastics. You design plastic articles—develop your 
own ideas, You may earn money while learning. 


START YOUR FUTURE TODAY~Mail the 
coupon below, now! You will get an interesting, 
illustrated, free booklet with valuable informa: 
tion about plastics. You will see how, at small 
cost you can prepare for a bright future in the 
expanding plastics industry. Clip the coupon and 
mail it TODAY! 


Write Dept. PS6-12. 1601 S. Western Ave, Los Angeles 6, California 
Home Training Courses and Resident School APPROVED FOR VETERANS 


1 Plastics Industries Technical Institute 


1 obligation. 
‘Name..(PRINT) 
Street. (PRINT). 
City. 


M jig — 


Dept. PS6-12 1601 S. Western Ave., Los Angeles 6, Calif.Past© 0° Penny Postcard y 


Gentlemen; Please send me the booklet “"World of Plas" and information on your # 
1 Home Training Course (J, Resident School [). I understand there is absolutely 00 5 


important: Piease fill out coupon completely. If Veteran, please check. [] 


‘Mail in Envelope of y 


FREE BOOKLET 
) Send For It Today! 
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Learn PHOTOGRAPHY 


at Home Now—Portraiture, Press, 
Commercial or Hobby 


Whether it’s for a full-time 
career or just plain fun, you'll 
enjoy learning photography t 
new, easy way. Every pha: 
of photography is carefully covered, with 
the latest techniques and methods fully e: 
plained. There are thousands of opportu 
ties in photography as a career, and hours 
of pleasure as a hobby, so make the most 
of them today. 


12-MonthHome Study Course 


Written and directed by expert photographers with 
f teaching experience at one of Americ 

‘5, “A really THOR: 

‘ography, taught in easy 

rite ‘today for com 


NOW! Build Your Future On 


‘up your 


Xoo dot have to give up your 


yo, ate by ee engine opera 
Fema nseemonfen and aariiary eqaipmeats Seated 
how.” inclodes netual prac ere equipment in sar 


NOW IT’S UP TO You! 


8 below brings you al the facta without cost oF 
bition Get golne tody! MAlL-COUEON NOW. 
enUTILITIES, 


plete information, 


MOODY EDUCATIONAL INSTITUTE, Inc. 


208 E. Wisconsin Ave, Dept. 11-86 Milwaukee 2, Wis 


SHORTHAND = 


Weeks at Home 


. «to go to College? 
or to enter a Profession? 


Fast oreos 
‘all. ‘Used tn 


eee 


$883, id onto 


L E A R N ee elaens anaes 


tion for 


MUST finish H 
ied Hah 8c 


High School Conres 
at Home 


Big Money: for Workers 
In Home or Shop 


Address 


© I. C. S. Courses, paid for by the Government, are 
now available to honorably discharged World War IT 
Veterans. And the Government's investment in your 
training will NOT be deducted from any future bonus. 
@ Get started now on your studies for success in 
business or industry! With I. C. S. you can do this 
in your spare time while holding down a job! 
You're in a class by yourself. There's no one to 


hold you back . . . you progress just as fast as your 
abilities and ambition permit! 

@ Courses cover more than 400 commercial and 
technical subjects—many listed below. Check the 
subject that interests you—or write it in. We'll 
send you full information on the Course—and com- 
plete instructions on how to enroll with us under 
the G.I. Bill of Rights. Act now! 


INTERNATIONAL CORRESPONDENCE SCHOOL 


BOX 7673-1, SCRANTON 9, PENNA, 


Conditioning ana 
lumbing Courses 


Surverine and Sfopptae 


Air Condition Communications Courses 
Hewting.O Plumbing Q Electron 
Hetrigeration (}Steaun Pittiog 9 Practical Telephoay 


9 Ratio, General 

adi Operstine 

5 Radio Servicing 

 Telegraoh Eosineering 
Electrical Courses 

(9 Electrica! Drafting 

Gp Hictrica! Reatneering 

Hise Leis and Power 


Chemistry Courses 


Civil Enginsering, Arehitece 
furat and Mining’ Courses. 


H Bitlet sf nadine Foreman 
B nuiine Eacmdas 


Ei Heat Treatment of Mtale 


B Structural Deaftine 


Without cot or obligation, please send me full particulars about the course before which I have marked X 
Engigeering Industrial Eneinecring 


‘Textile Courses 
1D Cotton Manufacturing 


5 Bunines: Management 
B Gertie Publis Accounting 


1 First Year College 
1 French 
Citak Bebook 


Home 
Na _ Adar 

cu. Stat Prevent Position 

Working Hours A.M, te___P.at of Service In World Wor It. 


peclal tuition rater to members of the Armed Forces. Enrollment wnder the O.1. Bilt of Rights approved for Wor It Veterona, 


Canadi 


esidents aend coupon to International Correrpondence Sehoole Canadian, Ltd., Montreal, Cuncda. 
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RAILWAY POSTAL CLERKS 
$2,300 First Year regular 
MANY OTHER GOVERNMENT JOBS | 


Postofice Clerks—Mail_, Carriers—Stenographers —Typlsts, UPON 
Statistical Clerks, ete. 32 Page Civil Service Book—FREE. IN INST, Dore, CBI" Rechester 4, N. - 
‘MEN—WOMEN Gentlemen: Rush to me, without charge, 32 page 
Veterans get special preference ook with list of U.'s. Goverment BIg ‘paid, posi- 
Dkalt Cieipn eeesedeateiy—sehy sats work, vacation, ete. Tell me how to prepare for © 

Pouition 


PLEASURE or PROFIT 


Learn at home, Spare time. Practical basic Technicians in Arc s Welding are in great dei 

lished school. Many everywhere. Learn by doing in 6 months. Write for FRE 

64 page illustrated book—"Dawn of a Giant Industry’ 

MILWAUKEE SCHOOL OF ENGINEERING 
PS-1246A Broadway ond E. State, Milwaukee, Wii 


ot 
“Opportunites in Modern Photograp 


GET INTO CARTOONING! 


ig, anny, enjoyante 


HOW To BE YOUR OWN BOSS! 


Send today for amazing book, ""How To, Start Your Own 
Business") Explains in complete detail:how much money 
you need (0 start... how {0 advertise, add new business 
fees to charge, pitfalls to avoid. Covers 600 fields includ: 
radio, advertising, publishing, credit agency, travel 
bureau, retailing, camera exchange’ Send no money now! 
Pay postman $1.98 when book arrives—or $2.48 for handsome 
Debiise edition. Uf noe delighted alter 7 days’ free trial 
return book for full refund. Write: lent to 3 years’ college radio work. Approved 
FOREMOST BOOKS, Dept. 12-46, 104 E. 26 St., New York 10, N.Y. ing’ Co-edcational. Cstalog pon roa 
Valparaiso Technical Institute, Dept. 503, Valparis, Ind. 


LEARN Maude EB. Frank's Perfected Copy- 


SHORTHAND {°%, 222° Seals eon 
STUDY at HOME S20RtHane ies cist er ies 
AT ee Earn eet 


LESSON. Wr E. Frank 
Witsk Wis Riocs Tenet taaaibetlon Secretarial School, 2000 E, Linwood Blvd., Kansas City, Mo. 


aera te teal Are Ding nutesincs Yer business and | @ Earn HIGH SCHOOL DIPLOMA at Home @ 
Bue, ite Opportunites than ‘ever before, crite you to complete High Sehool ducts 
jend {oF our Catalog. 


ARTS and SCIENCES 


Courses in Philosophy; Education: Letters; Public Health; 
Chemistry Plastics: Geology: Pollical Selence; Theclogy! 
‘a8 ind Commierce: Accounting; Mathematics; Sta: Say You Saw 
“agriculture. 


ENGINEERING It In Popular Science 


ee aaa TT DENTISTRY 
oan 


WOME STUDY INSTITUTE, "Dept. 212, 208 Vine Ave., Park Ridge, Winois. 


“Structural, ‘Mining, 
Diesel. Automo- 
bile, Refrigeration, "and" Alr Conditioning  ngineering. 


LAW 


Gomplete, Professional Law Course. inchides, 18, Hornbooke 
Series conege grade textbooks. Courses also in Commercial 


Patent Law and Medical Jurisprudence. Se MeEiest BEADS thconamican_ oewristet 
y-Roosevlt Incorporated, 4610-AB, Sheridan é,, Chien 40,1, | Zor N: Broad St. Dept. S87 Philsdsiphia, Pa, 
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iio RADIO 54 
FELEVISION ce! 
LECTRONICS .." 


Get Ready—at Home—in Spare Time—For Op- 
portunities of Peacetime Industrial Expansion 


No doubt about {t!—Radlo, Television and Electronics ts 
@ dynamic, growing industry that offers opportunity Ti 

DAY for the Trained Radio Technician. It ts a feld with 
a proved future. Good jobs, interesting and profitable 
fobs are available in Radio Service, Broadcasting, Ma- 
Tine and Police Radio, Manufacturing, Public Address, 
and other specialized phases. Untold Radio sets are in 
Uise—they need maintenance and repair. Many, many 
more must be built to satisfy, even normal demand. 
Trained men are constantly needed to keep this pulsat- 
ing Industry moving ahead. If you are mechanically in- 
Clineds If you are sincere and will follow instructions 
you too can find your opportunity in Radio, Television 
And Blectronies—elther in business for yourself or in a 
Fesponsible position in industry. TAKE THE FIRST 
STEP TODAY! FOR FACTS PACKED WITH OPPOR- 
TUNITY FOR YOU JUST MAIL THE COUPON BELOW. 


g 
2 
“Pera OE Norio heab rae ALSO THIS B1Q 
Ierahicrrihny vhegs ‘OPPORTUNITY 
‘BOOK FREE! 


Training Men for Success! 


NATIONAL SCHYP™ cticmiain 


National Schools, Dept. PS-12 i 


ing what National has to offer. 


} $009 Se. Fimueran in Buectove or Poste 
Gilford Hannah oPRaccnee SH ea see seme "ontcerd: | 
‘ortage La Pral- Send me the free tral lean and a copy of your opportunity book, — | 
‘hada. writes: H 


very shortly after en: 
rolling. 1 shall Fe. 


ot $225 per"mom Tine, for’ another 
Steases ot"'8300 shortly thanks to Rationat’s em: 
seeeskck aavantare OF the work courngement and thorourh | | 


Rational Schools sent mel would training. You can count . Sains tao am 
ot have been able to interest om me as a real National spar Reem rae ! 
this employe Booster.” Rin. ne 
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“Haven't got 
what it takes? 
Who? ME?” 


Yes, it often is a shock to discover what 
others really think about you. And while 
they may be completely wrong, still . 

Why not prove that you're going places 
—why not make more money? 

Do you dare say you luck the oppor- 
tunity when thousands are winning raises, 
promotion, through LaSalle’s new home- 
study training? 

Let us send you free that fascinating 
book: “Ten Years’ Promotion in One. 
Write for it today! There's no obligation— 
nothing but a challenge, an inspiration, 
that can make money for you! 

G. 1. APPROVED 
Ask also for 
one of these 
interesting 
books on your 
chosen field. 


LaSalle Extension University 


A Correspondence Institution 
Dept. 1283-R 417 South Dearborn Street, Chicago 5 
Please send me, without cost or obligation, “Ten 


‘Year Promotion i One and also the book on the 
ine a cocked below “aires 
Ronpuatees " afc Met. 
Hasina. Gf Maem sitesanbip 
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Get tuto Good Paytug 
ar BODY FENDER WORK 


NZ time, home-study training combined with 
fctoai shop practice gives ‘you sound, basie 
Knowledge of practical methods soyou may wet 
the experience which may bring you big pay. 
Courseincladesacetylene welding.epray paint= 
‘S7  ing, use of hand and power tools. 

THOROUGH, RELIABLE TRAINING 
DT TTL Avto body and fender repairing is one of the 
PSE fest prot makers in any xaraxeor vervicentar 

tion. Employment placement ncrvic nla 
CRT crwe'lishow youbowtogoabout tower started 
LONGED fi soarownsbop. Get the facts FREE tolayt 
STPSTE © UTILITIES ENGINEERING INSTITUTE 
3314 BELDEN AVENUE, DEPT.3126X,CHICAGO 14, ILLINOIS 


ARN $5—$10 EXTRA EACH WEEK 


pation for FREE ART TEST, t 
ART INSTRUCTION, INC. 
12146 Art Instruction Bidg., Minneapolls 15, Minn. 


SI AMMER. By 


Tie Cause 


YOUR GREATEST ASSET! 
SUPER FACTS—FIGURES—FACES 


‘aking Un one of Amereae igh Indust (2 wages 
faye pred foundation. it ou have aout, wit for FY 
FREE BOOKLET, -Opporsnite oor ant 


F R E E BARGAIN CATALOG 
BOOKS 


25,000 books of ait pubtehers tt | 
a.m our sana I Bai 
Favoritesiatet 

History, Sclent i 


schools, colleges, libraries and 
‘postcard today for our 


564-566 W. 


NEN AND WOMEN. 
Massage graduates mab 


Learaby Mount Birds 


Send the Coupon! 


Write name plainly tn coupon or margin, 
Sea pest corgi Raa core: 


‘Solekly.” Decide mew. 
moment. State your age. 


GRASP THIS OPPORTUNITY 
ron awa raiv sos LLELFRILEF YH 


» four-story 
ws et ly lege eal ea 
Tes of 


ing completel; ripped 
ea for ol 
myth ad 


ahter you -k of money, need. ni 
hold’ you beck. ‘We will foance xour training. ‘Alter 

‘graduate you can pay us back in small monthly 
Payments. 


VETERANS 


School approved for training under the GI. Bl, Take 
this course at a0 cost 90 


3 
fe training, Complete details furnished, 


MICHIGAN TECHNICAL INSTITUTE, Dept. 5-12 
2281 W. For St.. Detroit 16, Michigan 


LK Piscis send me literature about your training. 
Diem eos. 


MAIL COUPON 


SO IT NEEDS FIXING 


By S. T. 


CHRISTENSEN 


the “Fiz-it-Man” 


" ELL, I guess I'm the fellow to see, for 

T’'ve repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamp: 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 

What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation quickly adjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population. 


The Future Offers 

Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market ... products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don’t worry at all 
about too much competition. 


If You Are Ambitious 

To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ‘ADV. 


BIG MONEY 
INDEPENDENCE 


A PROFITABLE 
LIFETIME 
BUSINESS 
OF 


your own/ 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
spare time and bé set with a business of your own no matter what happe 
fou don’t need elaborate fixtures or expensive equipment to otal 
repairman, Operate from your garage. basement, vacant store, etc. Wot 
4s many hours as you wish—the home appliance repairman is his own boat 
It is a profitable occupation for on many types of repairs it is not unusual for 
‘@ repairman to charge on the basis of $5.00 to $6.00 per hour. Don’t gamble 
with your future—learn a trade that wiil always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
EACH YOU, Age should be no barrier—nor should any minor physical 


New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerato 
Vacuum cleaners, washing machines, motors, etc, Explains and gives you 
a working knowledge of electricity. welding. nickel plating, etc. Shows you 
how to build the power tocis you need and how to solicit and keep busine: 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is 80 low 
that the savings on your own household appliance repairs will quickly pay 
for it, Act now! Mail the handy coupon below today. 


+————Read What Our Students Say About Course-———— 


I, really believe your course The Course in Appliance Tam a mechanic for the 
the best fnvestment. = me- Servicing arrived a few Western Union Tel 
chanieally ‘minded man can days ago. Want to take Co. Three days after re- 
make-—Claude E Allen, In- few minutes of my calving the lessons in 
‘dianapolis. Ind ae F a 

T have received your Course that this is. just exact ‘cost of the course, 
in Appliance Repairing and T a'have been Tookine “Henry 8. Lee, Washing 
Bust say Tam well pleased for ever since T opened up ton. D.C. 

with came. Tam only sorry my Pla-It shop. 1 must 

T'did' not have said Course admit that you 

tome years ago. T have jearned ‘ 
fo much more through this 

‘Sourse T would not Dart with 
fe—Charies Sehwarr, Bamll- every day.—Walter Hanh, 
ton, Obie. Bretl, Sebring, Obio. Brockton, Mass. 


GET STARTED TODAY— MAIL THIS COUPON 


at the 
‘hipyard and after 4:00 
trom 


ted Mterature about America’s 
Fastest" Growing Industry “ELECTRICAL APPLIANCE 
REPAIRING. ' 


Name. 


Address. 


a 


°* INVENTORS Tr 


‘The U,, 8. Patent Office recommends 


WATCH REPAIRING gag 


PATENT 


‘This well-known organi- 
zation will supply inven- -! Nt thoonands this exciting. profitab) 
tors promptly upon re- Free le 

quest and without obliga- 
tion, detailed information 
concerning the steps to 


take to protect their in- SPLENDID OPPORTUNITIES 
ventions by United States Sells Appraise « Manage 
Patents. Z Full Time or Part Time 


Qrperesa for WEAVER SCHOOL OF REAL ESTATE, Dept. H-1 
Exab. 1936 15 East Pershing Road Kansas City 8, Mo. 


© PATENTS le lesson. No salesman will call.” Write Dept, P-106. 


© TRADEMARKS International School of Printing, Box 334, Dayton, Ohio 
© COPYRIGHTS 


FORM BELOW FOR YOUR CONVENIENCE 


Please forward to me detailed information re- 
garding procedure to obtain Patent Protection. 
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TOMORROW'S LEADERS ARE TRAINING 


NOW IS THE TIME TO GET 
READY FOR A KEY JOB OR 
BUSINESS OF YOUR OWN 


AMERICA’S FOREMOST 
SCHOOL OF 


FOR INDUSTRY 


INDUSTRIAL TRAINING 
INSTITUTE WILL TRAIN 


You 


REGISTRAR P 2M 
INDUSTRIAL TRAINING INSTITUTE 
Chica: 


Occupies five buildings of its own. Has 
ies, with an 


by home-study. 
over $500,000 invested in training fi 
tion staff of more than 100 men. 
America’s foremost 5 


City 
Are you a reterant 
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Can a Man MY Age 
Become a HOTEL EXECUTIVE 


Even Though He Has No Previous Hotel Experience? 


Would you like to step into a well-paid position as Hotel 

‘Manager, asing’ Agent, ‘Social Director. 
tor inn’ Manager, Assistant Manager? Would 
You like to be able to look forward happily to the future? 
The success of Lewis graduates {rom 18 to 50 PROVES 
you can—though you never had a minute's experience 
in “hotel work, 


ow Assistant Club Manager 
‘Without Previous Hotel 


“When my employment with a shipbullding 
concern was terminated, T decided to. build 


toa bright future, 
Well-Paid 


Our FREE oy 
you can qualify for a well-paid 
ime. It'tells how you are registered PRE 


‘Of extra cost 
Service; show 
Employee certified to 


In the Lewis National. Placem 
ean bea Le 
ood" when: 


fon. Mail the coupon 


Opportunities and Advancement 
Get Started QUICK in 


DRAFTING 


1 Will Train You Until You Get dd. 
«a GOOD PAY JOB! ~ éiphax he 


Eee 
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LET US TEACH YOU TO 


Mount Birds 


Animals, Fish, Heads; to TAN, 
me ‘Taxiderm- 


gents — ‘ane tropes 
jountand Keep deka, deer, 
ALE wignme, Tam oh 
nake Fabea'and: 


tures. Tells how YOU can become a real TAX: bi 
sr, early and quickly. Tele emasing, 


Bea 
Sraillogeandymay poy yom afer 

coportan dows A postal wil de 
homeo ail, Statayour ages 
N. W. SCHOOL OF TAXIDE 


BE A fx. 
CONTRACTOR 


FREE FACTS: Use Our Traini 


Learn theory and fundamentals at home—in 
spare time, ‘Then acquire actual experience 
‘and practice. Send for FREE booklet 


best . g “Power of Effective Speech 


‘orth American School, Deot. 1369 
1218'5. Michigan "Aves, Chicano ‘8. hinole 


“How to Make Money 
With Simple Cartoons” 


A book everyone who likes to draw should have, It Is free 
‘ne obligations, Simply odd 


CARTOONISTS’ EXCHANGE 
Dept. 1412-0 Pleosont Hill, Ohio 


MOVIE 
PROJECTION 


ce tor 
or Yaer 


PLASTICS 


PLASTICS TECH 
School Ameri fee 
‘Vereaans: Eligible for resident pt 
mare 5200 Fuclid Avenue 
"Set tee “Cleveland 3. Ohi 


"365 Newest Ideas in Radio Servicing... 


ow 10 eliminate nalae 
Md in home receivers 


@tow to instoll and @How to build your 
equipment 


RADIO MAINTENANCE MAGAZINE 
460 Gleomfeld Avenue, Montclair, M. J. 


Please enter my subse 


fn i q 
wertptionvethout delay. 
TEM ore COUPON snd 
fall today. 


For i2imues Wi 
ae Oo 


thee Berviceman, Jabber 


NOT SOLD AT NEWSSTANDS ~ By Subscription Only For 24 tees gern ; 
we Hoo o 
—— Chonek Enelened zene 


close 


WHICH OF THESE Gecezienadtics 
INTERESTS Za MOST? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 

American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 
just as it has helped others 

peememrueeree srmmereemm §CHECK, CLIP AND MAIL COUPON NOW 


years. Check the coupon at 


right, add your name and ad- AMERICAN SCHOOL, Dept. G946, Drexel at 58th, Chicago 37, 111. 
dress and mail it at once. The Wenow ebtoaion, Please send FREE and postpaid, bulletin and dotala 


school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obliga- 
tion, so send the coupon 
immediately. 


AMERICAN SCHOO Name 


Aarons 
Dept. G946 Drexel at Sith Street, Chicazo 37 W cu : 


PLASTICS ENG'R 


ODratting and Desten 
for Men and Women 
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Gift for Any 
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MUFFLERS 
STEELS and ALUMINUMS 


witha motorboat tone 
SINGLES, Chev, V-8, Plymouth 


, “Career Building.” 
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WRITE FOR FREE 48 PAGE BOOK 


“Success with Dogs” 


information. 
sed stata let 
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tonal ‘help ‘with: a money. Deck 
Suarantee’ of results in’ your 


Say You Saw ‘ ch to, Theat “e's” des 
J PRE 


NAL, PSYCHOLOGY, INC. 
iag.. Louisville .3. Ky. 


BIG MONEY PLASTICS 


m FOR YOU ud 


It In Popular Science 


BERTON PLASTICS, INC. 
St., N.¥.10, N.Y. 


Locksmithing 


AND KEY MaKe 


Now Made Easy! 
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Plan Your Way to 


FREE ‘cd's Say eae Bh GOER. AY y 


Bix Jobe o to, men wo know aT Ng 
OCCUPATIONAL SUCC! Oreset |} RADIO AUTO ELECTAN REFRIGERATIC 
cor EWTN DY GUIDE peapared 


by'collere authorities to help you get 
Most from CENTRAL Eptcationay EWERY BOOK GUARANTEED 
SERVICE quality books, Get Into ‘one 

SERVICE quality books. Get into one FULL SATISFACTION OR MONEY BACK 
there isa chanee (0 g0 up fast. ORDER canpenrny 
FROM THIS LIsT TODAY. Every book guaranteed to fully satisfy you or your Sriten "ort 
Toney back, Even if, You return books YOU STILL KEEP OCCUPATIONAL  ROGi"x rth 
SUCCESS “CHART ‘und HOW TO STUDY QUIDE as our’ free gift to you. 


Order No’ 


DIESEL. Mere 


‘arn More, Win Promotion and Security 


Send No Money or Remit With Order as You Prefer 


CENTRAL EDUCATIONAL SERVICE, Dept. L-3 
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To those who think 
LEARNING MUSIC IS HARD 


Just strike these notes and you're playing the bexinning of the “Merry 

‘Widow"" Waltz. Look at 
the diagram, ‘The first 
note of the musle is “D."* 
Following the dotted line 
to the keyboard you'll 
find “D" is the white 
key between the two 
binck keys near the mid- 
die of the keyboard. Now 
read below how you ca 
learn to play any instru- 
ment quickly and easily, 


is “Pri icture”’ Pent detay, Send now for our illustrated Free Booklet. an 
Easy as A-B-C—this “Print and Picture” way! °pr.‘tna”stas." Eerple which full exgiain the rematie 
able method. So decide which instrument Sou went te fl 

© Perhaps you think learning music ls tedious grind. 1t isn't all the Coupes Godage Ges ache or ete aes Breese 

osrionge ony Rotts of practicing satan and" Wonotonous ld. West Work S0°W.¥." (Bursentar Sots Tae 
7 no sxcuse for not getting started toward musica! > 

ow! For through an easy method you can now learn FREE! Print and Picture Samp 

Mat homeswithout a tescher-for lous than Te ada 


Learn to Play by Playing 

‘The lessons come to you by mall from the famous U.S, School 
at Musto s complete instructions clear diagrams, snd all the 

Tle you need. You learn fo 
‘SUCCESS! Rote. First you_sre told how 
todos thing. Then = picture 
shows you how. Then yeu do ft 
Yourself and hear if. femem= 
Ber, dont confuse our method 


trick methods. We t 
play only from re 
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POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 
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How to, z ‘Business Silverine mirrors, 
AIS fey Set Hints eer gat | OPER Roe 
Ha ite Shona Riad | nk ar on Wetec” oy fara 
Guan Rewards te et Vsti | Free Bootie Ounmecal Co. Ave. O, De- 
ares, false, fips 
a, Wilco Mars o,'P. 0. Bor NS, 
York iw. Y. 


taation Ie Home ‘Systems, Box. 138, 
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fein Heath iv Sue a Te 
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rerieios etree hey | Se or meena 
Ga ge ae Paun Secs | ae Seat geet" eet 
ieee Sevier | 


‘BEAUTIFUL, Mirrors from ordinary glass. 
eet Sane Giiathein ee | eet 
pO. Box 100, Wilkes Batte, Pa. | Sugr Outt Hitory of World 1 Huse meer icen iat 
lume Poputae pdee. vAutheniic tex | EXCELLENT. Gidline for oHnting and ad- 

QEetl Pharoeraphe Big probs: Riversice | , rerun sulemen, Bechicomania ta 


Tetunaed, Book_Co.. tows | 
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porn 
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wrapper, write (PT) Nelson, ‘Redes insti~ ee 
Maret tino. Sa 
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Ban's . ag nema a 
Bonus Digit ars ieee wey biihaling op 


3H WORDS, in 64, Weeklin $4.9, J. Dar- 
nell, 730 Hays, Jackson, Tenn. _ | scHOOL Seniors—Sell classmates Amert- 


te St, Dept, C. New 


Scranton 9. Pa. SELLING to howsewives? Double your 

Sales ith inexpensive. premiums. Postal 

UR ERE eines pterestine “detals, "©. Kinford. 

Flag Salem Corp., Dept. -1065, Excelsior | SL44 PROFIT on 6200 sale to dealers, Ki 
ree ‘sem Batts, Painesville, Ohio, 
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PAINT plaster plaques for Christmas! Sell 
focally, Beautitul clear etait Strong. 
hard. caitines, Fascinating funt 
Profits! Popular prices? Molding ru 
‘Artists: brushes, paints, instruction books 
available. List tree, Pioneer, 394-52, Aus- 
Hin, Muniesota, 


WONDER cleaner. new bubble bath, Glas- | RACING Car performance for atl cars. In- 


‘ean three prodts, Fast sellers, homes 
and stores, Circulars free. Courier’ 3695-3, 


Belmore, Cleveland Helgiits 21. Ohio. 


$1.00 BOX Christmas cards Goo, “Tnritt- 
iS, ‘Times Square, New 


$1.00 STARTS you in business. Sell De- 
‘Luxe ties, 100% woo! Interiining. “Costs 
you orig $1.00 er oven, yrs make $3.00 
jend $1.00 for spéclal introductory 
Siler'tao Detiace ties Catalog compete 


‘lice. ‘Expect ‘something odd! Pa 
wens Gloverseld, Santa ‘Monica, 


EARN $2 an hour sollelting sabscripllons, 


P.O. Bor 311, New Orleans $14 
line prec, Philip's Neckwear 20 West 22 
ron PHOTO Enlargements. picture Men, Dist 

SU:FINE" Feitacuner pein ahoieae | ecetoms aod Grow Managers “eg 
5 FIRE Exinzysher sell wholesale ot | eniarcements done for you dees a 

gurect pire Ril ‘Franklin. | Rates, or on Comutssioh Basis, Rich 
syracuse, New York | Eib'W. Sots, Siew York Git 
2 PROFITABLE seers. Silver Riatine 100s, wROFTIf20 00 worth pollhes ele 

Ela  (Nugilver ate (a, Renschier's, Carroliton (1). Ken 
tzademarns), "Simply" sbsiy with, Goth 
Hera 


iffaces, “ike. Sterling” and niverplat 
rare. “nickel-stiver, german-ativer aes 
Copper "bronce, ring, Snd some othr metal 
Scnzpositions.bepos 
1000’ Fine. Gives a aur 


SSetratine money-maker wich a mare of 
‘$ for 1 me Both of these items are thrill~ 


permanent if you will 

ao The job, Cemplese aetals tree Uy delter 
ial NuProcess Products’ Laboratories, 

Bet. 201, Aurorn, Tilinots 

EW Cleuner 067 Prony Fast elie Ali- 
‘ance Chemica, 415 Laramie, Alliance, 

(Nebraska, 


equipment 


“consm 
Balan Bicttonis, ¢ sturay 91. ¥. 
Four own business, 


ye bo a food fe rug necesailes 
Be gts ie ealenbush 


‘Grease power, speed, ‘Special “Custom 
built” “eatupment. Free literature, Write 
Eee, Molorerall’ 1412-8 ‘Great’ Northern 

SChicage 4, Tiinols, OY NOrenern 
(NAPOLIS Model Race car polished 
‘cast, aluminuns,. free running "wheels, 
Jooks 2ike models selling for 12.00, A beat 
situ Christmas ‘Gilt, send 


DUALTONE TWIN puiier sets for Fords 
Mercusys. Instructions “Included 

$20; Replacement mufers aif mutoinebitee 

Prices quoted on request 
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{ones hee inch 
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ance Fort aint, ‘Are 
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new polishes far 
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ced, Whirlwind seller 10 


JOKERS Novelties Wholesale Hundred 
Pieces, Dollar, 
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208" siocograpte 

pl lutration Eee | 
House, Bor Wan, Wall Staion WYO", 
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ATOR Ro ae, Dasa 
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Co. Box 573, Dayton, Ohio. 


Products. Co, 
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SEMp elder ase Samples went on | | tear Midget Motors . 
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Worlds stratiawat aoeea Rt 
fonds Straightaway iat 
oa ares Stutauions «world 


fesous ° arivers, a 
Sirmer: beet bali. nad w, Fie as 


Eres RL wae Holiy= 
soodied, Custom, weer by inexpenaite 
i Manual Tbr ga 
ar-ttth st Brooklyn 20, 


Suberchargere.multers. fait Conversions 

engines, fuel’ formulas, etc, “Also speed. 
terete, Fact informaton, Ban 

eo 


World's finest automo- 
Ea las "Minceaba 


aren! 


lee 6, Calif. 


INDIANAPOLIS 1946 Race History, in- 
eluding 00 iustrations. charts deatings. 
ror teimous ear ariver aa, 
Bobeon “Career $1.00, 
{ndlanapotis Hace History iway 
Fc ite 00 tncluaing te pi 
rations, 353 pages, $3.50 post 3 
Dept B-120, 2185 W. Pied, Los ‘Koger 6: 
Calif, 


AIRPLANES_Used—Best fm the 


{gouny,, Ready. to “fy, Directory, 20e 
‘Aero ‘Trades, Adams, ‘Massachusetts 


Exclusive manufacturers 


HAVING Car 
teed auto, 


‘Transmission specialist. g 
immediate repiy. Victory, 293014 No, West- 
erm, Chicsgo 16 

AUTO parts 


or, all auige and rvcks, 
‘Prana? matory, iferentini, fender 

Paris. Security “AWS 

WP Biddy, Chicago 13. 


To00 MOTORISTS Needed to make Fas 
est, Up to 30°: savings, For trial 
fe" Vacucmatie. Carouretor 

'w. “State 


AIRMINDED surplus rate of Climb Indi- 
ators graduated 0 to 4000 {These it~ 


BATTERIES, 
GENERATORS, ETC. 


MIDGET Magnetic Motor: Flashieht col 
‘Operates. Parts plus instructions 30c, 
itt. 11D, Deet Park, N.Y. 


BLUEPRINTS AND PLANS 


pi Your ear ‘perfect. Finest preswat 
ations ‘sith fibre, ‘ta cloth or mereer= 
{ed coksoa, "priced low, ono 5 merge: | FREE Dmscrgtive cuedlor on Pa 
ef Go of Hollywood, tak, south ‘Hill | jFroduetion ‘engineering, 403 Ci" Mati 
‘Sitect, Te “angeles, Calitornia’ "| Biag’ Roca 
19 BOATS, OUTBOARD 
MOTORS, ETC 
FULL aime, cut, to shane boat patterns, 
blueprints “eet 


CARBURETOR repair Hts containing ali 
‘essential, Darts for completely. re- 
i apecine carburetor Over 400 ws | 
Garburetor service, 600-5 Laz 
ynidaie 20, Mich, 


‘NEW Auto Parts Write Needs, Eady, 1516 
169th, Hammond, Tina. 
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Gai, Teatall Prien 


Siatey’ Otter, oe 
Seay Be OP cee S| 
Bete Calcot | 


RENEW Wornout Batt 
fanteea ‘ehemicat and 
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INBOARD marine motors, conversions, 
supplies, Caralog on requsat Stokes Ma 

tine Suppis, Coldwater, Mi 

MOULDED, Firsood , ul “gale "For Home: 

Figwoog san est Coaphae manent 
for uliding ~"Deltacraty “Junior Dine 


Supplies. Carmen-Bronson. 
Seeiment, Mount Vernon, 


‘ala SS rine, (3) 
Si eith' Set rook 30 : 


in ‘AUTO TRAILERS 
BUILD your own Trailer! Save Monevi 


ett Good Barbell Co. 


coy BOOKS, 
PERIODICALS. ETC. 


EDUCATIONAL Books sold cheaply oF 
Tented, for small" fee, Books. ‘bought. 
Money" back grarantee.” 4,000 "Bargains, 
Catalog Free. (Courses Bought). Lee Moun= 
tain. Piegah, Alabama, 
WHAT Every Mason wants We have Ma— 
‘sonic ‘books for’ Blue Lodge, ‘Chapter, 
Commanders” Scottish “Rite atid Shrine 
‘Our rituals are used the World over. Send 
{or our free catalog of beoks and rituals for 
Masons, Ogd Fellows, Knights of Colum= 
Bun ete Bea A. Cook. Publisher. Ine, 
P.O. Box 796-RMY. Chicago 90, Til 
foren, 
. "Books. booklets, sublet 


‘cleerone's “863 First Ave. 
it xew York 


fee, Pines: Subscription, 

‘Agence: Flushing, N.Y. 

“39-009 JOB And Business Oppor|untieg Ta 
ina —Based on two. Sears’ Alaakan 


experince, “il, 5/00 
Feport ives latest fact 4 
Whine Aericalfate, Lutaberine: Tranapor: 

nstruction, 
‘Buainéss Opportunities. Special section Om 
Climate, Notmesteading, mineral ‘resources, 
fughta, ete, Private firins and Government 
projects listed—tells How, When, Where 10 
opis. Si “Retain for refund in 7. days it 
‘hot satished. Pacific 1 


‘Satie 
SSmpiete information and. 190epaae 
ested btegain!eataiog Prees Writes-Neton 


ec sr OBhine ta ‘Mima, Japan 
wis. Mazaya. How. Whien and Where {3 


esearch res 
set portend t Onewon, 


carual a 
a ‘clifton, Box 1371-8, 


Sona” Seautifuly Wiustra 
Astonish your friends, make money. Satis 
fiction guaranteed. $1.00 anaiyais of your 
handwriting free. St. John, Noel, Missouri, 
FREE Copy! “The Western Socialist", 
‘Dock Square, Boston #, Mass. 
FRADIO Por The Millions" —practical 
‘book Complete instructions for buliding 
taradiga® phonoaraphe. other ‘seta 


i 
tes 048 pictures, DeLuxe edition 
lar Sclence’ Dept. 138,383 4th hve 
sue, New York 10, 8. ¥, 
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2 seh ga BE hea 
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JET Propulsion—Easy ways 

perimental Jet nine ‘Shells—aae coin 
circulars free, Rush order, Maupin, Tipp 
ity 7, Onto, 


HANDBALANCING 

card. for details 
Kalamazoo, Michigan. 
BARBELLS! Cutaipg! Bur Byrbell Co. 
‘319 Orient Way. Leadhurst. §. 


MAGAZTIE Export Sales Co.” 206 Fist 
‘Ave. New York 20. N.Y" Over-tasue 
popular American Magazines and Pocket 
Bite Books, Comle, Screens. Fashions Pic- 
forials, Romances, Pulps and many others. 
Export Oats. 
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1946 AT 


BUILD IT YOURSELF 


‘YOUR own business. Bix profits. very small” 
feapital, ‘National’ organization te 


helps, supplies "every Toteresting 
‘vice Panneas. Bie demands, Everywhere. 
‘Americlene, 211 N. Teh St ‘Mo, 


INSTRUCTIVE Books, trade Journals. 
Catalog Ie (refunded). Bean 
home, Box a4: Vandervecr Station, Brook 


lyn 10, New York. 


ADULT Books 25¢ Five—81 001 Pree Book- 
‘Alogues! Hirsch, Spring Valley 3. NY. 


SOOmE, Parass, oo Photo. 
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‘Details 30e.” Bare 
ile Place, Los Angeles 30° 

FREE bergain-ctalonoy-for duit Tt 
Buyers, Kissin, ‘Bow 134, "Madison "Sq 
‘Sta. New York City. 


‘A GUIDE To Good, Reading. is the best 
ook aciection ‘and ‘buying catalog pubs 

ished. Contains 6.000 titles forall ages 

Heseribed and classified Our’ tree 

fffer explained te detail on paged, Send 

your copy toany Absolutely free! Pols 
ete Book Go’. Dept. 643, 1238 So, 
Chleato 5. 


‘Our 
‘every book in print. Plan new and dif- 
ferent) Write. tot, niereating particulars 
nd ee Copy, of Hooke er oenter 

Book’ Club, ™ 
WgeLants ouae peer 

‘Bearce Merchandise’ Eatshaw’ Sales 

junnyside-C. Indianapolis. Ind 
AMAZING new ‘book gives instant solu- 

fons "0 100000 practical probleme ‘De- 
fallt'Gee! Columpla Graphs, ‘Columbia 2 


NATIONAL Geosraphic Magazine, 1888- 
1046. Any issue. Periodical Service, Box 
327-8, Swarthmore, Penna n 
WHOLESALE Catalog. Directory _ 106. 
Thousands of articles, Stafford. Sales, 
2611, N. Jefferson. Indianapolis 1. Indiana, 
BOOKS (out-of-print. new. used), quickly 
ns, Catalog 

oa Bervice. Po Mars Aves 


and Sapte 


8 
ideman. Box’ 1640, Cleveland 8. Ohio. 


gious and Information 
ised, Pree Information 
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Famous Sanslechi 
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cable lovér-irreststible. force "agninst” im= 

‘Movable objectsresult: TNT: 

fitineest! Grivinal i830 deluxe private col 
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‘Diary 
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YOUR Love Letters made Iresiatibie Com: 
Siete instrutions, plas ‘world’ 50 Goose 
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Members Save on | 


7 Home—Your own manufacturing busl- 
Goat Sou Je ta be Eversthing supplied 
Wie Sots Works, Dent. Ms," Slelae 


9D cabinet Kitchen plans. 25 
layne Cabinets 4611 Johnsen Avetue 


| western springs, {nots 
‘Wabash, | BUILD Gerd 


Stamps 


TARP parts-—for repair or balding, cata 
toe tee Gyro Lampe. stie “i Clark, 
chitago 40 


NOVEL brick incinerator. Simpl 
‘sive construction, Complete Combustion, 
Plans $25, C. Lightfoot, Riehbore, 


WIZZ, Elsie, Motor large size) Flash 
‘cal. operates, 

attrated” traction "35e ‘Bitre, 11s, 
Deer Pat 


Pov, wi iecaonoe Sigler 
‘ive construction. Complete Combustion, 
Plans $25. C. Lightfoot, Richboro, Pa 
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GOOD Paying Business Sliverine mirrors, 
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bathroom Axtures. te" by late, methods: 
Bo tanks of Tequired, outa turnated: 
Pree Booklet. Gunmetal Co., Ave. B. De- 
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MAKE Plagier Novelties! Special Molding 
Sample 


EOROPEAN Campaign war ‘Boao 
Siheatis and unpubliened. for 
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uated. sprayed wh ge 
Rubberiasiie" Malas, Plante Homes, Pat” 


$505.00 PROFTT from every ¥15,00 invested. 
iandard Service System, ba Orange, 


MAKE “DDT” Products, My Ten Master 
Formulas shows how” Literature Pree, 
Howard Robinson, Ph.G., 1302-8 0, Ohio, 


line. 
ojects. Booklet,” details 
‘ational Potteries, Ferkus 


free. Men only. 
Falls. Minnesota, 


1040, Ourantie Dizeciory, of Opportunities, 
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Write for Pree detalis. ‘No obligation. No 
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aise Onaat Causal eso ao 
‘ous progts from gorgeous fur. 
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Sellersville, Pa 
RECAST old batteries into new. Latest 
lachievements, Battery Laboratories, Min= 
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stamp, 
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raack, Asta,” Mader 
CMa a ard 
‘SIX Mall order Magazines, All Different 

16 to 72 pages each, Full of money mak 
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teel"Hobartweld, Box P1065, Troy, Ono, 
BIG profits and your own business casting 
atest 1947 Metal 
Ashtrays, Savings. Bus 
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"autos, Airpian 
cer Boros 


No experience or spécial piace needed, For 
fuu“taformation Write Metal Cast. Brod 
‘Beek. E1006 Boston Road, New 
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inre Free American Businiess Service, N 
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REDUCING Salons make money. Start at 
home. We supply automate equipment, 
Nations Products, Portland 2, Oregon. 


leetroplating. 


WHY Job Worry? Learn El 
‘High Tnteresting 


iy "Paid, - uncrowded. 


UNPAINTED Wall Plaques 
‘ubal Designs. Easily Painied 1h 
‘write 


Prd or 


Business, Gold, Silver. Nickel, Chromius. eas, 
ete, Send Postcard for Free booklet and 
Brot. Plater Hyde, Dept. SC P.O. Box pale 
M6, National City. Call Screw drivers! No 
MATLING Lists, 3.000 Mail order buyers ser 
$5.00 Per 1.000, Box 29, Sugarhouse 5. H 
ut ‘electricians, 
OPERATE profitable Home ‘order 
uriness of $9.00 Capital” Details Es, 


Virginia 


Free 

Qwiver, 1000 West Pike, Clarksburg, West | 

LEARN Shell Jewelry Manufacturing No 
needed 


| 


START Mailorder Bookshop Everything 

che: Dublisher cooperation. 236 
rings Booklet” ‘exclusive: setup. samples, 
easing Ideas, General Publications, “Os- 


InvestionTs wei Goling] What De 
‘Que Best Thing to, Sell. Happity, Hyon 
stir. Proftably? We Know! Get Free Par- 
fiesacs, Free Samples, What-To-Do-shop, 
Box 1082, Tacoma, Wash, 
GET into mail order business! Operate 
‘rom home! Big pronta! New book tells 
powtiDeials tre, Holden, Dept. 109, 4903 
Rhodes Ai 


a 1, Oregon. 


walt Novety Co Box B4 


OPERATE profitable mall order business, 
‘Por detalis write 
i, ‘Kansas. 


‘Salina, 


table mail order 
Bell, 04 


Frederic 


LOOKING For New Opportunities? 
“Order and others? Get "The Practical 
"Veteran, Charleston 19, 1- 


‘UPHOLSTERING—Do your own, Pree de- 
‘alle, Lyle, Box ina! 


HEN-Women who, can sew. Write, Lyle, 
iti 


GPE Tigu Mal semble 
Geraci soo; Cuil a8 


leather hovelties, 


business, 
‘Making Wallets, belts, other fast-selling 


"ERATE Profitable Mail order business. 
| SPIggie Opportunity For detalie wiite 
‘MeKinsie, 6320 Southe 


| E Wealth) Perhai 
Dollars! Impossible 
| Greatest Mai 


* 
‘a Pearls: | for free cattlon, Gold teat teiouting Co 
mole Ws ese, Tle eal Poor | emanate paren | Haeatae 
LOW Workers—Down with Bosses— (CRETE block machines $296, | START o profitable Mall Or 
= eee Site | ser Mun otto slams cute | mite “oceabufe, MBataith 
¥ pra ee Sas eet 
Booklet describing 137 Tes ASS, | Miu'eteeite ria bit Castine Pounasy, ie North Motert St Bethe: 
roy Precieal Auiegia’ Reise, be: | SWE Me te, 
eee eae | Sk ee ee ea 


Brooklyn 3, N.Y. 


fisteans ‘block, business. 
Detale free. Wan. "fiorne, 200, Wert 


STAR! 
Make extra money ‘Big 


‘Chamberlain, Pitasimons Building, Pitts: | 
burgh 22. Pa. 
‘spare time mail order business, 


ofits, Ex 
ip Availal 
‘Dak 


‘and upholstery cleaning and 
Tothprgafng business "Extra double 

‘selling these two professionally Used 
prot i. Wo Pro 


Broduets to en. Hessel 


‘mulae Schemes. Fol 
Prod fot $12, Dayton, Ohio. 


find sono. 
‘MAKE Shell Jewelry—Easy, profitable. Ti. | §. Snyder, Box 4907-A. 
ustrated "book. instructions 1Se. "Pree 

Catalogue, att 


raota, Plot 


Florida "Shelicraft Co:, ‘Box 
id. creatine 


iD Rubber 
fire and Sa eate!“Les‘Plakie Advert 
sas ‘Spring, Los Angeles 


‘si 


‘UNLIMITED opportunities im Mal Order, 
Read Howto, start. a succes Mali 

oe pee ee 

Baten ‘House, 126-C Lexington, 


rok Paael B bs 


—s 
poweriul mail- 


‘experience 
onder fetter, iterature. campaigns, inves. 


eatin. Soe 


HANDYMEN—Earm money home operatin 
Sommunity seit hop. Wile, Stake 
"ou Hawi 


Wonderland, Holrwen California.” 

| SIX Mail order Magazines, All Different. 
16 to'72 pages each, Full of money mak= 

ing intormation, "23¢, ‘Kraft, "Aurora 12, 


Tpetrac 


= Watson, 


1988 Preserved, 
iota. xchsiee Rishts 
Bellefontaine. Ohio, 


dene “Punta 

York 

ENJOY the profi, serarty and dignity of 
sine, ey ze 


thing odd!” Pacife,  2207%% 
Santa Monica, Cal. 


ARE You “Fed up" working for a boss? 
‘Own a_permanent mall order business 

Wnte: “cordon Crompton, P.O. Bok 

3. Hollywood. 28, Cal 

ASTOUNDING ‘mosera mail-order plana 
Brings quick profits, Darrah, Orono 8 


‘2§e_coin brings the ereatest 
fan ever devised to secure a 
stand. a stream of dimes 


Yeti 
ate 
‘galing 
lon Mall Order Systems, Box 3008 Ter= 
Tnal Annex, Los Angeles $4, Gall 


MOLDS (or Lamps. Ash Trays. ete, Vale 
Art Products, 1817 B10 St. 
cleveland, Oh 


‘USED 
home, no” equipment.” necessary, 
portal. Pioneers, 4012 Cement, Alameda, 
[aids asa asia ears 
BECOME @ Finance Man Particulars free 
George Lenhofl, Lincoin 8, Nebr 


ear ger ano 
= pollnds assorted colors $200: 
Shinated poids 88,00. New Era Product, 

I521-SE Belmont, Chicago. 
RUBBER-Atraatex, genuine 
Drecwar’ mold making liquid 
sample putt Hlth nstructions New 
‘Era Products, 1321-SE Belmont, Chicago. 
PLASTIC-Liguld “Fiber-Glass) China 
a ets any plaster object. Pint 
ation 33.00) New Era. Product, 

ont, Chicago. 
rena Prosche Applante aad Bald 
ie Repair Business. Information Free. 
line-Porter, Box aie ©. Pittsburgh 12, 


F_ Besinners. 
deniers, ho matter what you've tried of 
are sollig by tail now. get next to" this 
ew. different, fast seller, “ade ‘brings 
ample, plans. details, Pass, judgement on 
this fast selling profit maker” Money back 
{Pou say 30, Lb, Mallery, Nelllsvilie, Wise 
consin, 


Smaller Gusineas. Part or Tail time. Simpl 
Bed method. Write now! L.A” Bell. 1402 
West" sth St, Cleveland 13, Oho, 


desert. "Our copyrighted’ booklet lists aver 
500° firms. ‘Gives gata one eee bros 
feation letter 


Research Sertices, 30 
Tos Angeles. Cail 


20th CENTURY “Business Opportunities 

Book 144. pages of Formulas, A 
order Homeworkers. Plans. $1.00. postpai 
Sr CO.B plus postage. Money bade guar 
Ritee.” Sitter Crest Products, ‘Dept. 3A, 
3040" North “Ave. Chicago 47 


mar community i stores, ts 
Tie alieygs ete) Meet” interes 
make inf 


cura : 
Rage aaa ear Ws 
write Mas ul ate 
Bass, WONT faba es 


CALIFORNIA Business chances st over | 


‘plete mall order 


jodho.ousiaed 6. Calica. 


a 
Shuts Nooo. 


ibber Go., Box 344, Stoneham 80, 
RUBBER Moulds for caating novelties 

‘Latex for makine Molds. Use thoroughiy 
tested ad “approved” products, Eastern 
Latex Laboratories, Box'53, Mattapan 26, 


ee 
Box ‘Mobile 4, Als. ee 


YW Maliaddress? 
HOLLYWOOD Maliadaesey 


‘TO Whom It May Concern: We 
ineipal cities of the 


esienments ime 
changed State qualifications 
NEW York Mall Address (or branch of 
ice). Complete ‘service. Lowest rates, 
Mulitervices, 34° Park Row, New york 7, 
cy CAMERAS. 
Bi 


hotographers. Camera House, 603-383 
Rewbury’ 8. Boston 18, Mass. 


29 ’s & W Siides 10 for $1.50. 35mm 
Segativer 10 for $1.08, 00 for $8 00, "Al 


1303-A." Broadway, 


Colorerati, 
allt, 


Four*rolis, eight 
Ta7-81.20, “130 
Shas, sors 43, tie-a1'63, 610-8189, artex 
Phots, Union, New Jersey. 
PROFESSIONAL Componnder Tar beiter 
‘Rews “shots oF 


A eee ee 


oto. Products, Spriseneld, 


SPEED-O-COPY eroundelnw focusing at= 
Tachment for flea Contax, Arrua Ca, 

c-3. Send. for, Iteraiure, D. Paul Shull, 

Sept, “PS-12."240 8. Union’ Avenue, Los 

‘Angeles, California, 

‘CAMERAS movie projectors — eniargers 
“ree veatalog. Cavalier Camera, M022 

Center, Pittsburgh 19, Pa 

300 POWER telephoto camera eaaily mind 
Instructions. Ibe. Perfect telephoto. leas 

and Instructions $2.00, Carl Jamer, Mane 

Stille, NY. 

HA CANDY MAKING 


‘MEN—Women—“Everybody Likes Candy, 


mara to manutactare professionally” ai 
oie fur Bath ear Hound Canis, 
Bast Orange. 


Be SaaNIVaL OORT 


MAKE Your own Hi-siriker iliustrated 
nna 5c. Thom for others We 


0 CARTOONING, 
SIGN PAINTING, 
DRAWING ALDS) 
“HOW To Make Money, With simple Car- 
A book everyone who likes to 
aw should Rave, ‘Ita. Pree: no obi 


= re i ne 


EAN ghoweand writiap aE heme Boor 
time, Fascinating. Lifetime business of 
own. No apeciai skill needed, Free in: 

formation, Sherwood Publishing Co. TI¥= 

gion 33.N. J, 

SIGNS Made Tnatruction and en 
Sets iodern “alphabets urea atx 

terme iyo eight inches Au! Af 

Sie: ‘Cotopetutive “Business, “Bon 638, 


Chicaso 
EARN. Money evenings copying and au 
cate comic ea tacns for aaverties 


vice, Argyle (2-B), Wisconsin. 


METALLIZE baby shoes! Learn this money 


OPERATE profitable mail order business, 
‘Splendid 


tunity. For details, write 
sf Bolling Springs Ave, E- 


‘SOOT Remover for stoves, furnaces: Eas 
ade, sells fast, profs bl 

garting. “Formula "$1.00. 

Paulding, 


Come Wg SI 

went Gare, Mal Oost 
ronuuse 

sa ene 


31_LESSON Art Course Cartooning and 

‘Drawing with over’ @00" illustrations. 
$100" Complete. Dorba ‘Service, -D-PSAt, 
Gashton, Wisconsin, 

AMAZING Bargains — Quick Tandveape 
Painting, - Poster’ Art-Lettering, 
siudien Bie ‘Literature. Art Book’ Shop. 

‘Arnold. 1N, BM 


‘Camera Directors, Box 107i-K, Can- 
Ton, Onlowists hundreds of War 


1c for iatest fave 
REPAIRS made on all Cameras and other 


‘Photographic Bquipment. Pree. Esil- 
mates. Depe PS, Northwest Gamera, Re- 
bait Go., 209 Loeb ‘ Danas. 


MAKE Siens, # complete alphabet pattern 
Sets, 3 cotuplete mumeral "pattern sets 

and Saiatog 31.00) Sign Letter Distrib 

ors, “P.O ‘Box 101, Mineola, 

on ceaEe Sec penta 


CHALE Talks, Laugh Producine Progra 
$100, Tlustrated Catalog 0c. Cartoons 
ida, Oshkosh, ‘Wisconsin, 


33 CHEMICALS, 


AND_APPARATU: 
OMINOUS Painia will glow in dark six 
60.2136 Lib 


THE House of Winn. home of supplies for | 
‘amateur chemists, “See Winn's New Idea | 


ghenical ‘kits anc ag outats for 
femme experibenting. end, ibe gor fetalh 


TOG, Firearms;—3,000 Bareaine: 

‘Relies, Fliniiocks, Minerals, 
(qoins, Swords, Cartridges, Fossils, Wifes 
Carbines Gatalog-Photograpis 25¢. Heike, 
Wenona, Ti 


EDUCATIONAL 
AND INSTRUCTION 

"Used" sell-inszraction educational 

Boalt on ii subjects Dougie, sod Tented, 

exchanged. ‘Setlstaction guaranteed. “Com: 

ete information and 100-pare iustrated 

cain catalog Pres! Write~Nelaon Co. 


WILL Pay $10.00 each for certain Lincoln 
en 


changer 1-PS.. Columbus, Ono, 


STUDENTS’ Laboratery Suppites Sead Se 
for Calan. Wel-Gio Chemical Go 258 
“Brooklyn, NY. 
Taporarone Supplies. Chemicals and 
“vpacaty all descr otona 38 Paze Boe 
andar Science Supply Co. 1338 
Paina Sts chicags 33" 
‘GHERISTS—Chemical questions answered 
Pormiias, Auaivees, Munerais: Paton. 35 
grin Place, New Br 


FREE Scientific Catalog: Tracey Labora- 


Tories, 1007 Harrison, Evanston, Tilinols, 
Hie te Mreketes Fan "car hw rat | 


‘REFILLS for chemical sets, Lowest prices, 
‘Bend for Pree catalog, Blackmore Lab- 
SB, BOO PoE Ave "elipwood 


HANDBOOK for Chemical Exoerimenters 

fo filuatrated: 
00," Expert 15¢,"" SuPDIy | 
Sainjee be Reece Beienine Go. ence 


‘CONSULTING ENGINEERS 


2 DETECTIVES 


DETECTIVES —Work home—Travel, Expe- 
lence ‘Wale Warone® 
155 West 86th, N. ¥,, NY. 


DETECTIVE Training. Phillips - Secret 
‘Service, 1917-C North Kenneth, Chicago 
30: Tiina, 

BE A Detective—Send for price-list of 
‘elf-instructional courses ‘at reduced 
prices. Perkiza Publications, 300-C Bran- 
Seis Theatre Bldg, Omaha, Nebraska, 


43 BOGS, BIRDS. PETS, 
RABBITS 


CARBON Dioxide, Grlingers. for use in 
Water botiesIndattng if raity 


‘entalog 86. 
Everett 49, Mass, 


BUY Laboratory supplies at big say 
rect from the manufacturer. ‘Cats 

106" Est 

2204 W. 


National. eientine Co, 
jorthAve., Chicago 47, Ul. 


409 DUM. Foreign Coins 68,00, 2 Small or 1 
‘Lagge Genuine Homan Coins, 2000 pears 
hehe fists Approvals, Deibtonte 40'W. 


ratham Col 
To INDTAN Head Sens ferent aatee a 

‘price lst, S0e. Sehiuliz, 10837, Richwood, 
ieshes cis 


WORLD, Coins ist eg, Barry Blaholz 
wBor fait oe 


ton 
80,000 COINS, Medals: paber money, Colo; 

‘lel Confederate Ph 
Sekt South Toth, Phd 


sts Sree, 
INDIAN head cents. 10 ditt dates ae; 20 


Bhia 5 Benne 
itt cates $3.002_ wanted to "bay coln | 
tamp collectians, Federal Cott, Fxchange. | 
BL? Camegie Hall, Cleveland (15), Obie. 


Br, ‘Pups: Champion sired 
Beauties, Srankiin Young ies: River: 
head, Long Island. New York. 


‘MODERN Weiding School «ives thorough 


xpertenced. Instructors, Thaividual 
Attention “Nonprent nstitution, Qualified 
Gnder'G.r Bul, Write Jor Mterature aad 


Setaiis, itobart Brothers Co., Box P=1007, 
‘Troy. Ohio. 

HOME Study course. Grugiess therapy, Pree 
spastergtize, nat "of ‘Bragies Therapy, 


‘CLINICAL Laboratory Technicians in great 

Gemand, We tain you in your spare 
Hine Your own, ame, Yau can practice 
‘ile Studying" Write ‘for {ree cataloste, 
Imperial Techical Institute, Box 91-3, 
Austin 8. Texas, 


FOR an extremely profliable lifetime baal 
ness, Obgzate @ Collection. Agency credit 


ly" warned’ nh Cole & 


oa 
ae CEE 
xara SE AS fel 
Sh chase 


ology oF Meta~ 


BECOME a Doctor of Payeh 
Teach secret of contentment, 
pines, Win of Pap ot Ms: 


Dbysics, 
|e ‘deere 
ive metital Wortles Pree book College of 
Universal Truth, $183-A'N. Clark, Chicago, 
CHIROPODY—Home study courve. De- 
| Sree. Alaska Chiropody College, duneau, 
| 7 Aina ae caesar) 
‘UNCLE Gain” Jobst Start $1750-43031 
| “Sear Pald vacations, Men-Women. Pre= 
ire. immediately for next examinations, 
ids of permanent appountments ex- 
soon, ‘Particulars Free. ‘Frankia 
‘Dept, “O-83, Tochester, N.Y. 


ee 
load ougnen: ules free “Capital 
ashiington 9, 


rete. rs 

‘White's Rabbitry, Lawrence, 

PET Animals many kinds for sale {lus 
‘trated catalogue. Ut Be. Trails 

madi, St 8c. 


for aml wusiness: 
“Av Bookkeeping Bye: 
‘Ladue, St. Louis 5, Mo. me 


‘MAGIC shorthand and (ypewriting course 
MAGIC » 4,yDeRri cour 


erento Cee oR 
afoseh She tla, Prog Sataloiet Spot 
sights nay, New York 


| sree“Gshusipian Scotresponsence Colers, 
‘Washington 3, D.C 
YOU can play the plano by ear Ta one 

Seek Quick short cae Ee Morison 
ox fHi2"P Staion & bon Angvlen 9, Cale 


SAVE on drafting materials. Free catalog. 
‘Deatiemen's Supply Co., 32 Noth Wels, 


DRAWING © 
ART SUPPLIES 


Pittsburgh 12. Pa 


DEOREES' Home Hose study Jetier Brings cat- 

‘logue. of "Gosmie 
science’ Incorporated, Chesterfield Io, 
indiana, 


‘ofice! Many carn _up 10 
$15,000" Annually.” Learn credit~ 
collectiog agency unites: DY hoine sy 


‘ourse, ‘unne "Write tor 
Sree. bulletin “No obligation, Frankin 
Credit School, Dept,” 203, Roanoke 7, 
Virinia, 

DEC 


LoeRSMITH Course, Locking, ker- | 
800 Brena Phaier's Kes 
SeSir mreeouces toa prenetne, Ta 
sone in Hypnotism and Suggestive Tier 
apeitics Postpaid 30e. Kirk Sales, Box Bt, 
Wellington. Ohio. 


159 AMPERE generator for welding $47.50 
‘Extra Flexible Cable, 8 ic fengis $2.75. 

Other bargains. Butler Electric 

{iss Milwaukee. Chicago 4 

MOTORS 6+ DO new, high power 1/200 
Hp $595 plus postaxe, Greyhound Co. 

2007 Surf Avenue, Brooklyn 2. N.Y. 


‘Company, 


HOME Study course, drugiess therapy. 
‘Pree Literature, ust, of Drusiess Thee- 


USE pata. iG orerpene mn 
fixes. Smoking. Drinking. Nail 
iting, Tuomala, Stutiering Nervousness, 
Delinquency. Debressiveness, Poor men 
Gry, $200 Mohr, Suite B10, 79 Rneeland, 
Boston 1, Mass.” 
USED Correspondence Courses, Baueation= 
pat and echnical Books Bought. Sal 
aloe ‘Pree, Educational EX: 
Ehauge: Wenawar, Ala 


% RLECTRICAT xt 

‘& EQUIP a 
ELECTRIC, Pencil: Weltes-Enaraves all 
wea hh bead. Berar ME. 


PPrieS 
T 


Ss dareh “Enaniie Sales Compan. 944 
in‘, Pore Worth. Texas | 
ELECTHC tan assemblies, Make YOO. | 

Sfed Mineman, 485 East Sefleron. Sprit 
folds tno 


ELECTRIC Motozs-Household. Repair 
them yourself Simple easy to under~ 
stand structions, $250. Value-Special 


Hou, Rush Check or Money Order 0 
Eaadecrate ‘co, P. 
wh 


cue ©. Box 695, 


outer REAL ESTATE 


36 __ FRUITS AND Foops 


nee, 


‘ORANGES, grapefruit direst from grower, 
TOS Disha obs Gat 
wrorida 


FOB, carts, 


GOOD. Farms — Ranches, Washington. 

Ginn." Montana, Idaho, Oregun, North 
Dakota” Dependabie crops. favorable eli- 
Bike wate fer erate, usta eae ae 
{Typical postwar farm oppor: uricies Speci’) 
Which states JW. Hag’ 20 Northern Pa 
fine Rr. Si. Paui 1. Béina 


Boia "aoe Bye Sea NW. 


OZARK Lands fo; All purposes. Actual 


ELEMENTS, Irons, To: 
neon. Claud, 


BELSYN motors, Dendiy 3a" 84° | 
Kien. ay 118, volta. cytes” ho 
peters ds AL Weber, 160 Her | 
TOASTERS: Clocks: Mixers: Irons, other | 


‘Adpliances, Irsmediate. delivery” Price 
ist Mailorder Electric, 105° South Dear= 

hori, Chlease. 
CHRISTMAS tee Tikes, radios, “heaters 
joasters, automatic. irons, broilers, ete 
feetrie, 150 W. Hird St, 8. ¥. 


CONTROLS for every practical purpose | 
an a a coma aad ics: | 


aa on 

wat Eanes wee | 
Bib cece ie Gal 
Sto a tena ee ot 
RSS 
sgt, a San 
Ae ae 

ett po | 
eine ome 
ees 


‘STOP Looking for a job. Good paying jobs | 
aiiuble im Hiorida, Here Je something 
fan put your hands on. Geng foe free 
Booklet, "Fictiga Opportunities ” ‘Plorida 
Businessmen's Service, Box T07-A. Pana- 
Giy. Plorids 
INTERESTED Foreign employment? Thou. 
‘sands jobs througout world. Names a2 
adaresees over 200 hrins with sample apoll- 
Sacion $1.00. "'We search the world Won 
Ger-World Research Bureau, Box 731, 
Gladewater, Texas, 


ow MOTORS, BTC 


WINDING Data, listing 225 motors. single 
‘ang tires plisie, #100, Motor Data, Box 

gait Kanses City 3. Mo. 

“BUILD Your Own" gas drive are welder 
feunily with Hobart Generator. Save $300 

to"s900, and need only add Used auto en- 
we and chassis to” busld ‘portable. gas 
five Welder that goes everywhere after 
roftable construction and repair Joba 
rite for free instruction book. further de- 

falls, Hosart Brothers "Co.. Box P1066, 

‘Troy, Ohio. 

‘ALTERNATING 

Thoreepover $4.50, 907 N. Sth Palla, Pay 
POPULAR 

52 science 


farm in Canada is Jour answer, 
prices, Favorable terms, Drop a postal to- 
Bay. fivine your preverences as to size and 
Rind ‘Of farm, and province in which you 

fre interested, "Address i 
Canadian Pacine, Montreal 


He “Creanwell, 


FLORIDA—Several 10 acre tracis in high 
‘dey section, five for trait ang vegevabies. 
and Se. Peter 


81,99 DOWN_61 09, menihiy per aces — 

ob per acre. Pertue Farm 45 lee 

xorth of “pensacola. Florida. Halt oil 

Beha Pred Gi. Deiter, 2219 W, Veranao 

jo AGRES Virgin Minsour) Cand $108, 5 

per month. Pree Information. ME. Arti 
scone, Shook, Bo. 


FIELD GLASSES 
TELESCOPES, ETC. 


3 


CAB for Digetgnl agus and 
ne, Chicago 


INVENTORS—jour commercially. valu~ 
pantie vention “ang ind, patented cs 
" we gan, vat Dowel 
Ties in today's markets,” Write tod 

Dlanatory ‘booklet dinclonure form. eefer= 
Encea. free. inverition Reporter, JA-I1108 

‘So,"Longwood Drive, et 
INVENTORS, Have paient Protection first. 
‘Remember, the devalls of your invention 
do. thot have to be 100% perfect belore you 
Firat alep it to have ut 
Us8, ‘Patents and 


{eetlon ang procedure with "Record of i= 
Yention® form will be forwarded to you 

i—without, obiteation. “Clar- 
len & Harvey Jacobson, Res: 
ipiered. Patent’ Aisorneys, (R2A-L- Adnins 


BUILD Your Own Reflecting Telescope 


of Instructions 10s, Cataion Free, 
| scavBooe. katona, 


30 POWER telescope, $2.95. 250 power mi- 
‘croweope, $2.45 Also baréaine In binoca- 
lars and sirpius lenses, Send for free caia- 
a, Brownscope Go. 34 W, ith "Rew 
TELESCOPES 90 inch 3 section 17 power 
precision ground and polished tenses 
ciiding earfying cave $250. postpaid. 
‘roseope 80 power complete with specimen 
Hides "62.98 ontpald. Dent. ps. Criterion 
Gon 430 Asylum St. Hartford. Cann. 
REFLECTING Telescope, complete 312 


iameier cazaterialy mowsiea. View | § 
planets, star fe Skyscspe Co. 
‘3iSeh Ave., New York. 


it'Marget, Amsterdam, 
50 POWER (elescope. $235. 250 power mic 


altos cola 
BS yy 
ee See eat 

te 


‘era 
INVENTORS, have yor ae a 
resented to the matiufacturer, B 
uals akror Teakron 9, Ohio. and ceaas! 
INVENTORS —Merket sd 
Wiipatecrarinas Sods, 

tons Kentucky 

NINVENTOR'S Guide” tree_on, Foqunat. 
Frank edermann, Rewitered “Patesé 

autgiey, 100" Ramen Ber New yore 


Devgioning 
Sake Burling: 


INVENTION Selling, Patented or unpaiz 

‘ented depends on Feaching Right Manus 
facturers. Pind out "How It's Done’. Wil 
Eve eparatio. aling pour invention by 
Registered” "Pat orney. tneludth 
Giawines,. investigation, enalysis on 
Mouthiy "Payments, ‘Details free. “Charles 
z ae Patent Broker, 11 Wert and 


cal Developmen 
SLR YoT (ene se. 


INVENTORS Models: Let us make yours. 

Blueprints unnecessary. We work from 
pencil sketch of patent drawing. Inven~ 
fore Moder ‘Service. 35 Sailiy Ave, Piatts- 


HANDWRITING 
‘ANALYSIS 


ANALYZE handwritine for fun, knowledse, 
apd prong Full lestructions $1 98 De- 
‘Ca. Mans 


talls Free. N. W. Oliver, Box 
Seid, “Tena. 
oo HELP WANTED 


INVENTIONS, Rew roducis, Yaeus, Mod 
vette SPM Mactan. 


i. Brooklyn, N.Y. 
39 FORMULAS, PLANS, ETC. 


137 MONEY-making plans, also formulas 
for paiable produce eter tive booklet 
tree, Hllte Co., 220-4 01 


FORMULAS-An kigda Tate pee 
GRATE erature Pree, Keatt-al 


FORMULAS, for practically any product 
‘Jou want $1.00, Write Us, No cbllgation. 
Réwearch ‘Cinic, Box 302, Altadena, Calt= 
fornia, 


10,000 ad Trade secrets. 
tee Literate alin, 80 inws: 
ton aves Broekiva 

SgurLES Gonpl Bell heap, 

Bold Formula, ae, Bulg. Lda. one 
sneton. Ry 


NEED chemists? Formulas?) Analyses? 
coteghnlcal services? Consulting Scientie 


FORMULAS Latest Bea 
Tormula etialoe and cheincal Instruction 


Giant 
sheet 10e. Refunded Arst 

Engineering Building, Chicago 
RACING FUELS; six tested 


ah eee anes Ea 


E-Belfort, 


KLONDIKE! For Hobby Jewelry Makers! 
Novelty Jewelry Findings from tables of 


Gbisbo, alt. Yore ia 

IRMULAS Guaranteed panier .CHAN( four duplicat Ly atc 
Gapert Chemist “Lists Free: Gritiviere, | PLoRANGE Your darlicsts spe, math 
sgiProvigent Bank’ dlGs.." Cincinnal, | colieora Stervbere’” Eechanee’ Yogsy 
oh eappern. ioc, (Mention bobbr) 


win 


poker! Play scientific poker_don 


‘gamble, Percentage flaws exposed 
pont ti, Patrick Willams BO; Bot 
‘Pietsburgh 6, Pennsy! 


FROG RAISING 

TADPOURS make frogs, tremendous de- 
make you money, 25e brings 

valusble information, Chariton Gorp.. Cel 

Hury'Bide., Chicago 4. 

2 FUR FARMING 


RAISE profitable giant Chinchilla rabbits, 
Great aearcity esha, large prods for 
raeous ‘furs und del eat. Lite 
Sbete Pleasant cccupstion Contact world 
Etrgest breeder. Willow’ Farm, Ri6- 


GAMES, 
ENTERTAINMENT. 


‘SLOT ‘machines and games, List—i0e. 
‘Lydiard, Rocky Hill, Conn. 


‘Speed 
‘Top fun, Children and adults. 
Be. Lock Box 163, Point Richmond, alll. 


a 


Hobby House, Box 721 


UNUSED a: Sarere 109 a ait- 
mens ia as Ragas Pash Cover 
es Edelman, 


Sap bes 
HeGeveiand 3 
SWAPPER? Collector? Send 10s for ample 
‘copy, Hobbyswan Contacts, 1326 South 
mith, Omana 5, Nebraska. 
EXCHANGE duplicates. Swappers every 
venefe, List Wee. parilculars free, Box 


GENEALOGY 


‘TRACE Your family history with “Guidex"! 

Literature free, Family Guidex, P.O. Box 
‘Annapelis, Maryland. 

four Family Tree on 
iy Chart, Durabie-Benutitat- 

commits ‘$1.00 each, postage bald” Gallo 

Way Ancéstral Charis, 318°E, Union St, 

Pasadens 1, Calif. 


aude Beaver 3, 65 
SQUIRTING wicket, actually wquiie Tay 
Wren of waters lots of fun send 41.00 


tor Augustin” 4834 N."Oakley’Ave., Chie 


WaSMiRGTOR BRETT Gepung Bal iGTON Bicentennial Genuine Steel 
‘Sagraving, Beautiful Portrait of our 
Rush President 2c, Levit, 102 ‘Putten St 


“ELECTROPLATING'—took on how to 
‘set up and operate a complete home elec 
troplating workshop. 260 pages, over 150 
Glagrams, $2, Popular Selence, Dept, 126-0, 
353 4th Avenue, New York 10, N. ¥. 
WOODWORKING Outft—includes lumber, 
‘designs, tools, equipment. instructions, 
‘Make ‘many fine toys, noveities, gifts tor 
fun and profit! Only §2.00 Postpaid. Handi. 
raft Creators, Dept. 8, 1134 President 
Street, Brookiva 15, N. ¥. 
PATTERNS 10 Lawn ornaments and novel 
‘ies $1.00, Five new hanging shelf $1.00, 
Doll stroller, colonial cradle, circus grou 
table and chairs $1.00, Milne's Hardware 
1601 Wadeworth, Saginaw, ‘Mich, 
JEWELRY Accessories, Findings, Plastic 
‘and metal pinbacks earwires, clasps, 
‘chains, rings, pearls, stones. cameos. An- 
Sortment $1. Prompt shipping wervice. List 
Be. Doremby ‘Co., Chisholm, Maine 
SHELL Jewelry Supplies. Wholesale oniy, 
McFarland Plastic Co.. Sarasota, Fla, 
KNOCKDOWN Cedar Chest Lumber Ve- 
‘neers Pree Price List. Gles-Kendall, Box 
435. Huntsville, Alnbara 


ier, pared, Cratt-Pi 
Seer Virainia 
HERALDIC signin Patera Kit af 906 
Distinetive Designs-$2.00. "HB", P.O, 
ox 508, Annapolis, Marvin 
WAITTLEN'S supp, rex 
‘ood katte, =O whiter 
ia baron 
> ime 
eine “Mborway, 


MAKE Christmas tree ornaments from ex 
Shells. Angel, ‘Santa, Humpt 

fons and tater! 

pink nay Studios, 


te Prom, Baan, oot Ppgood 
necessary Writes” Woodarts, “SE4, 
pridgewatei, Mass 


LEATHER Craftsmen 


‘Are you tired of 
Arey red ot 


gy transfer desisna. Send. $1.00 for 
this afer and literature describing Lampkin 
‘artcraft. ‘Tranafers. Lampkin -Arteratts, 
P10. Box 641-8, Culver City. Californs 


‘Siefke, Box 18, Station 


TOOLING Leather fell. Beads. Sequin 
Leathe na 


aA ‘Bend for catalor 
isting leathers. Kits, supplies. Kit Katt, 
1607 South Western, Los “Aneeles 6, Calll 
LAPEL Pin Paper Patterns. Money Makers 
12 for 25¢. Patty Ann, 2200 Lincoln, Des 
Moines 10, low: 
REWIND clectric motors. Demand iB ereah. 
Instructions ‘how to get started $100. 
Prank J. Ives, Coopersville, ‘Mich. 


SANTOGRAPHS, Professional enlarging 
PAaraments, ‘Eliminates: pares. bay 


DEC. 
1946 


HUNTING 


Jay, New York City 56. 
35 INVENTIONS WANT! 
WANTED—Patented. unpatented inven 
‘ons having profit possibilities. alt kinds, 

ar'will sell, reply immediately. Descriptive 
Booklet, references, tree, invention Reports 
(ef, 3B+11106 8, Longwood Dr. Chicago 43. 
INVENTORS: Hundreds of manufacturers 
ur assistance in locating 

rots, Complete infor. 
‘anstitute™ of Ta 


ation en 


patented. Write Ad 
aright, St, Louis, Mo: 


1p Bill, wood gr met 
IN. Great Norther 


PATENTED, UnPatented Tnventions Pro- 
ted AM. Joyce Humphries, 1434 Land= 
‘Phitadeiphia 10, Pa 

INVENTORS! Save tine, and money by 

the ‘book “Selling Inventions 
with and “Without Patents." contain 
methods for selling before patenting. court 

Fulings,” mechanical” principles: “how 


XMAS sifts aluminum trays commacts 
$195, 


prepaid appa eset oa 

gues silverware ai Hi 
hea 

77 LANGUAGE OUTFITS 


20 EANOUAGES by Lineuaphone, Russian, 
Portuguese—Direct 


nckly, easlly, correctly at home. Avail= 
eee ee ee 

ne, deattate, 8 RCA 
‘0830, 


MAONETIC | Chucks, “Indicator — bases, 
$2431 Unbelievable? Write, Eyrich, Box 
40-4, Milwaukee 1 


WANTED: Practical Inventions of all 


inde Vy manutncwurers Patented “or 
unpatented, Write: John 25 
| lalla Rarltcepart 


EAR Oo Hg vex, ean ge 
Aa a tla eats aa 
cing outst thant ate 
al ; 
IVENTIONS Wasled Pigs gat 
Tye eco ines Bon 8, Ra: 

Sea 
Strpwosrrennmanfajurer_ drape te 
IDET TERY pts a maiatt 
gag Sere ge 
ae coi 


jar Pins, ear 
for ceramic and woodworkers, 


CERAMIC Jewelry Supplies 


DRILL Grinder for twist drills $2.95, See 
‘on page 282. 


10 Piece Set: 


500 TRICKS you can do! Tae aos famous 
“Catalog of 800 Treks. now only 10 cent, 


‘Touch of cigarette an 
vin tine ase 


Novelty House 
Yorain, Cleveland 13, Ont 

BE a Magician, Large profesion 
See Eick 
Plog North Dearborn, 


Complete 
‘Magician, ea-D, Kensington Ave 
eiphia, $5, Pa. 


gattioes and ita ate: 

Ex"Brea," Los Angeles. 30, 

FREE! Large Catalog of 
ou remit. 38 for "Mag 

raat ine Febbins Co, 182eF West 4nd 


shave Mig too 


Caistor 


VANISHING “Quarier and Cainion “abe, 
yapiering Magic, Box 19h, “Roya 


‘sue. 
nny. 


‘Busiraied Tepsone com= 


Bite, BoutDaid, Sta 
‘ute Sia, "70a8 8th 
on angeles 4 
200, 'ELECTRIC. Stunts, “ii0_yola, 
‘Cutting Sons, Campbell 3, Callf 


MAGIC: Bix 160 page Tlustrated Cat 
ate | Magic“ outs 


ato, rites and“ hel aseerblere Bree 5 
Entaige- Philedeinhia Budge Co.. 1007 Fil: | tree price fist. Rigg ‘Tap & Toot Co. Tne 
ert St Philadeip Noreh: atueboro. Stas. gehwanm, 237. Ninth a 
SHELL, Jeweiry instruction book with ti- | ATR , Flecite, 3 Sage, Value | 3.8. 
lustrations, plastics, shells, pinback, ear~ over, 00, New 27 Volt AC-DC. Con- VENTRILOQUISM—Hundy, 54 page pock= 
Yor one set eng only $100 10 Witz Yer! Easily with ‘Transformer ort 4000 | ‘et sive volume, 28¢. Joseph Joven, Ox 
Rama “Gnelis. “eo "Box ants.” Suunhur | Watts Heatine Elements Weight 28 tbe" | 1363, Colum 
bmg hag WS 2 oor “Diminishing Card nak. Se. 
diate Delivery. Wee For. Quanitty Prices moet, & = 
“General Vacuum Co. 14 ity 


Studios, "2100 Tangerine Ave,, St, Peters= 


JEWELRY, Findings. Chain. Watch Bands. 
etc. Send. dime for Catalog. George 
Sassen, 194 Nassiu Street, New York Ci. 
GENUINE diamonds, out-of-pawn low 

elees, wonderful values.” Unredeemed 
loans ‘ana "big buying power enable us to 
‘offer beautiful gems at prices far less than 
Griginal cost. shiped Pree for inspection, 


free 
Plated $4100, Belleraft, 11 East 39 St, 
sosaek 


54 ference 


‘Grand Ave, 


wou 'S largest professional magic shop, 

‘You im touch with latest trleka. 
‘ro receive mallingn, send 3c for new Sate 
og, Holaen's West tind Bt, New 


‘TRICKS, Secreta Garda 
fete gtipinined. Bie astra iru? 
‘Box 1276-P_ San Francisco, 


82 MANUFACTURING 
NAME plates for manufactured products. 


‘Any quantity. Ad-Crafte, Lacrosse, Wis. 
MODELS, small lot manufacturing, metals. 
Pasties, te, aflibure, Buringtsn, en 


fabri 
faloeue 


PLASTIC Gifts assembled from 
cated ‘kits. Ideal Semas gifts. 


Wer Plastic, Products Co, Box 384°U, 
‘Maisilion, Onto. 
3 ‘MILK GOATS 


MINERALS 
& PRECIOUS STONES 
HERB, precious and semi-precious ep 
ee eee ‘Gusto 
Sti’ 60, "Route 4-4 ‘salem, 


pou 
page! 
i 


i 


inary 


rice lst, Slims, P. O. Bo 
> P. 


stroys tree stumps. 100 ‘uses. 
Etre ee SAR ais 6S 


SERENA pooes Ta aoe 
Se BOE trite ae 


‘CEDAR, Bosse. natural glow, nuh Pee 


MODELS, 
MODEL SUPFLIES 


id Ya. supple 0 


large 84 pane caaign im wi, 
si E"ittn'at New York Gi, 


‘AGATES, three for #1 
865, Grand Junetion, Col 
ENUINE' Arlzona Rubles (Garnet). 

Send quarter for packet, Mineral 

‘mens ‘Company, Box’ 2051, 


PANNING. Opld—teu 
booklet 


MODEL Engine Catalog. Railroad Supplies, 
be Refunded, Simoraen, PauM Greens 
view, Chicago 13 


‘Prospector, Al 


Cand eataloaue ot i 
supplies Free, Od 
Fiat 


ete with instructions "Sic" postpaid 
reer “Toot a Manufacturing Co.” Dept 

PB, oven, West Virginia” 
14.00 Dos. Details, ae Stal= 

Tord, Box sit, Tadianapol 1 tad 


Special] $2.09} | BUILD model gas and sleam engines using 
Phoenix, Arie ef Super! | (our Mp Casting” plans. Very faut. One 
+ | with and scrap required: Free Folder 
‘How. tiustrated Rte, 8, Leek: 89 Anpeline, Be 
books, a 
j. Duteki jokin 


Gomniete ig 

ach, guipment Ai 
Boucher, Fisher. Marine Model and 1deal 
Kits, Attines and blueprints. at standard 


brices, ‘Most complete stock in New Eng 
We for price fits. James Bilse 

te Bt, Boston, 
- Airplanes, Railroads, 
21 Weat ieth Street, 


= eet nether eRe ETE 
Pg a ad eee 
‘Main, Tulsa 3, Okia, Palo Alto, Calif, ina 
Sete itee area: | ee, m= 
Se Sa Ee 
anaes oe tad | re eana mere ae See 


eh, oem 
“rue 


sides, mighest guilty best ai 
‘newest est duality, best values. 
Giant salutes, ‘aerial bombs, skysereamers, 
Battle-in-the-elouds,. “a 


Sckzroae Tabocttony Technician we ereat 
‘demand, We. train you in Your” spare 
time, in Your own homie. You can practice 


While studying Write for free catalogue 
Imperial Technical Institute, Box 913-5, 
‘Austin 8, Texan 
JEEP Hate 10c, Meskite 35¢. Canteone 0c, 
‘Covers. Cups 18¢, Leggings 5c. Holsters 
0c, Gunslings 15e. Pistol Cartridge Belts 
‘te; Field Baks Ose, Tool Box, Stee) Hel: 
00: "Wading Boots $3 
New ‘York Salvage Co. 
few York Cit 


Gandy 
“Bisuhetion, 191 W. ddnd.N, Yes 


DUPLICATORS “$3259_ complete Auto- 
Imatto-Peed. Mutevelle, lod ‘Oréen 
‘Stamford, Conn. a=] 


York 10, N.Y. 
SHU Node "pe a ih 
a 
seca, 


sgt fi, Popul 
Sat Ave. Rew York 6, 


STAG, Book Matches. 10 for $1.90, Logan 
Novelty Co,. Bellefontaine, Ohio,” 


: : 
OM, Pe eae ea 


GLAMOR 
King, 417 HL 


pha, 10 fe 
for $1.00, Wile 
POWERFUL Mental Telepathy. Practical, 
fie Mlgratare. Eiin, 912 Beston, Nash 


‘castings. Supplies, Catalogue 100, 
rd, P3, 417 N. Ashland, Chicako, 


ir 
ui 
CATALOGS (tastrejed) for, Mogelierst 

‘Airplanes, 60 Soff "book on. solids, 
tutes” construct 


tings, ‘35e (ineludes reftind coupen| 
‘coin or stamps for each profusely Mistrate 
fe catniog desired, Polk's. "Nations Leads 
fae Hobey House.” Sis-P ruth Ave,, New 
Yore chy 1 


Lest Motor’ Model “Planés, Race’ Cars, 
‘ining. Pree parenin List. Ridgway's Hob 
ies, 3312 Mon! ‘city. Mo. 
SHIP and Yad ines; bl 
‘Send foc for ilurttated catalog No.0 
Listing hundreds of tems. A, J, Planer, 
1002-2 Etowah Ave.. Royal Ouk. Mich. 


‘CURTERS Denial Bars reclaimed assorted 
{ao $i.o0; 400 —~ 450. AmeSeandara, 
128 Nth, Philadelphia 22 Pa 


BRASS Gears and model supplies for the 
‘mventore, Send. 10c for ca‘ulog, Pleree 

Model "Works, Tinley Park, I 
DEC gs 


1948 


9. P.O. Box 2638, Gravois Station. St 

Loiiis, Mo, sia 

‘BIO tilustrated model engine catalog 10e 
‘Active Products. & Supply Co.. 33 W. 

wckson, Chleato 4 

RADIO Control, 10 tube unit, Revolution- 
8D Peep Welle Tor deta, Box iO 


SiANT Seale Calaipg im HO oF O gang. 

Ebr Mere kr ere 
ode! ‘Airplane ot Boa! stamp 
BRior Nebo, 


‘Box 200,"N. Dartmouth, 
iteiaainy when selecting Model Eauip- 
‘ment at GMCO. you will find a complete 


stock of model airplanes, gas engines, ship 


Motor, runs of Mlash- 
on ton of # 


$2.03, stamp for literature, Looker 

or 103,"Michigan City. ind 
BALA, Wood Idea! for, Modaer Cigta- 
sek Soe Lit Pree 


‘model airplane, 
Ste Bila on your lathe! sible 
Dampniet 


$ ke ‘Avenue West, Kirkland, 

Wash 

MANUPAGTURING Tnventions 
eats, “Models, “Machines, 

wi city, Mon” 


ul 
ithe 4,00, atiton ‘Salling Modes 


5 Say ane 
OPPORTUNITIES 


Ann ay Boye, ovntng sige 
a Bae, es 


‘OUR Idea—We Back it Farnings anlimit- 
fed. Plans, datiar refuin iiswold 
116 W. 4th, St. Paul, 


{Your spare time, Send 15e for 
describing over” 80-mail order 
unusual "educational books for adults, 
Standard System, 408 So, Spring, Los An 
sseles 13, Calif, 
NEW Lawn Mower Sharpeners, Details for 

jtamp. Anton Wellert, 143 Gnylord St 


MAKE Big Money Preserving Baby Shoes 

fn metal Bronze, Pearl, Gold and silver, 
Kiktavi Co,, 6620 8, Ruthelen, Los Angeles 
Frweritia 


NTS 


a shear ins | "Rn, Si Bist abe 
: S| FRR, ee ret ee 
ites. Heareaon arate | GROMLENE Guat Seca 
WF Saat iam Degeal comm | 90 MOTTON PICTURES, 


ein shows ow. ib Bis pages of bel. 
‘Seep! 


CLEAN up $5000 yeariy selling specialties. 
Hust lke ao, Write me, Carsten, Beth: 
asi Oa, A 
300. MONEY_ Making Deals, Plans Rare 

formelas ‘schemes: Polos Pree, Formice 
crafts Bok $2, Dayton, “Oblo. “"™ 


Sew. mas ooneation, 
fnuire out inaiudig eid 
ct Bor 177, Osklandon, Indiana, 
pg and dupii- 
‘aavertiers, 


jum giftware extreme 
fy. profitable — — 200 “College, 
Kinet 


‘DETECTIVES Earn Big Money. Experience 

Unnecessary. Particulars free, Wagoner, 
‘Weat with. N.Y. N, 

ELITE Collection describes 137 mone, 

‘making plans: local, mail order. Parti 


guinge Hee "Bliie Go, o-A" rund "Be, 
MECHANICALLY Tnelined Men—own and 


‘fhe ure Ghia 
(0, 338 N Cent Se 
Tigh tay at bome—sieate 
Mirite Succeaatul Income Bullers, 308°B, 
Molly wood 28, Cuutorata, 


ert help. Bulletin, Pree 
Mio Fires Avenue, New York 10. 
‘BILVOGOLD, America’s Finest, 1.000 Sig- 
‘nature Ernbossing $1.00" Kit. Glass 
cked. ‘Two taped. Proposition Pree, Ben 


pi ie Forman 
P00." We can supply 
Dept 


Musical —Instrumenta— 
Pricelist Free. Wholesalers, 11 B Centre 
street, Baltimore 2. Ma 


SOUND EQUIPMENT. 
RENT Smm—lomm and Sound Films by 
‘eek, New cataions Lowest Fates Dayton 
Pulm. 3227 Hepburn. Dayton 6 
Hien eILeNT-sound Bing <7 
ental library. Ail latest qubjects 
gaisigtig (aapbue iz Te), "Garden, vin 
Swesoe we Wg 
FIVE Slide Views—Oldest Convict Ship 
po Nae 


‘Send check oF 
Boney order or go7-90 to Nationa Crnenis 


ERacite eae aE 
Sata lee fat Sa 
canna me 

‘Exchange, Sta, E-Broadway, Toledo, Ohio. 


CITING. Plime — Bulltighta, — Movie 
‘Stunts. Unusual subjects, Send” on 
ume for sample” fim and” specint Lis 
= iont-E EI Centro, Holly= 


sent 
2 for $1.00; 

10, Art Color Slide 

3. Box 80, New York 67, N.Y, 


% 
DOLLARS Pal Lena Hoy ead 
one isth Year, shoo" Thtte copies 


re. Fin. 


CHILD Is Born By Caesarean Delivery. 
‘Original, “Authentic. outstanding heme 


FILMS, 
nina Towers, 639 North Forvicth, Ph 
adeiphia 4 


SCRAP Metal costing Se pound 
Dollars 


POPULAR 
56 science 


DOES $1500 A Year “On thy Sige Tnjer- 
Mest You? Details Pree, Southern’ Spe- 
pity, Service, Sto North Lake Worth, 


‘Details for a dime, Midland, Box 449, Oak 
Park 3. TL 


30 35mm SILENT Sound Films Projectors, 
Bedner. $300 So, Talman, Chicago. 


MOTORCYCLES, 
BICYCLES, SUPPLIES 


UNUSUAL home movies: Travel, adven- 

ture, sports, comedies, | Silent-Sound 
Many ‘fim bargains, Big’ dlustrated 1987 
catalog, ‘sample-dime, Audet, Hot  6520- 


‘AG. Philadelphia 38, Pa. 


LEARN movie projection. Pree 


‘managemen; 
eatalog. Theatre School, Elmira, N.Y. 


img $1.00 up, 357 8th St, 
‘List te 


processed free 
‘Write for price lst details, MC 
Continental, Detroit (4), | 


br ‘got, 16 mm, 
30, $2.45, Pree Circulars: 

‘Genera, Davenport 

ART Model Films, 16mm re 
Ty, “Adults, List, enclose stamp. Larm 

Comipany, 3023 Seyburn, Detroit 14, Mich. 


Headquarters offers latest 
winietmation on ‘new fms "and, aides. 
ite for free eat ay. 

ley Plims, Box 2886, Holl 

lovie Films Wholesale} Pree Cata: 
ie! Surprise Samples, 10c, Superior, | 


WHEELS, Tires, Tubes for Motor Scooters, 
Midget ‘Cars. Wheelbarrows, 
trial equipment 


Send 


HARMONICAS $1.50, 43, 

Row $3.00, 85,00, 1.75, 
pow for our, 6 is 
Instrument. Pricelist” Mu 
E_ Centre Street, Baliimore 


ing fer evervone. Vibration 
‘method Chart essen, and details 3.08, 
‘ovcar Pole Wai Robinaon¢ Onell Got 
ACCORDIONS whotesnle prices. Request 
vegan maka Sagicy aati 
WR" Albany Ave, Chicago. Mn 

PIANO Playing For Fun! You can Yeara 
ith gtamateneliy populet way! dane 
Bons: Potter, Eugene, Oregun. 


GENUINE Moto-Scoot 
trifugal clutch, Wi 


rm 
PACTORY 
355.00: tess| 


‘paris, plans, ete (390 by first 
muplans. ete. (oe by fiat 
lass maith, Stldget’Motsre Directory, ath= 


MAILING Lists, certified, productive, In- 
$5.00 i 


‘expensive. rt lomeworkers, 
ts, buyers, ete, Write Dixie Service: 
Pe i de" Bervice, 


MILLIONS of ‘ames slate your needa A 
Berviee, 432 8 Dearborn’ Chicago ne 


126'Fourth, Paterson 4, N._J. 


HOME movie headquarters. offers Tateat 
Tnlormation onvnew: fms and: sides: | 


eee, ce ee 
Hilg Sales imenate e 
Pape aust 


IMM MOTOR Driven Projector $18.00 


Atiseour 
100° 16mm $2.50, 


MOVIE Camera Pilm 
‘3 double fmm. $1.25, Pree Developin 
Better’ Plims, 142 New ‘Lots, Brookiya , 

xy 


‘and futl information én how to use with 
Tadio, Kit includes photocell, exciter 
ry head 


10, Motor 3. Tires $21 
new catalog ‘Number 
other Sensational bar= 


Motorbikes.” Servicyvies, 
Clated, Box 8-784, Toledo, 
sblications 


‘Postpaid. Clymer 
Brida, 2128". Pico, Los angeles 


i, 
ak 


PROFESSIONAL Midget Racer, Motor 
“Midset "Roadster and Midget 
‘specifications, for il 
fustrated handbook. 
briced 


1946 actual cash 
‘Northern ‘Go. 


guaranteed $1.00, 
East Tath ‘Street, 


firy, Cash paid 

immediately. Mail gold teeth, watchen: 
rings, “silverware, dfamonds,” ‘spectacles, 
tuaranteed. Information free: 

Co. S-¥" East Madieon, 


OLD STAMPS WANTED 
WARE Pre rs le otat A elect A 
Ser Ra aananted ay 
Soc EERE eet 
Broadway (Times Square), New York, 
Fl Cette 8, Sg Wil 
‘rom ‘1e To Sibi. Each, Law: Bor ta, 
ua 
ore. 
86 51 


PATENT ATTORNEYS 


Pa 
entability and Validity. Patent, Trade-mark 
‘tnd Uniair Competition Geuses. Lancaster. 


BOLTEESS Rail Joins Patent for sale 
dated to all Linds of ‘Mailroad 
atuctlons Gasp" ta apoly, Callsren “wil 
‘fant thetr Tor ‘Raliroad equipped with 
the latest invention in Ralroud Construce 
fon, ‘Hurry for particulars. Write Russell 


Conner, Inventor, P. 0. Box 17, Delaware, | Olden, 


Ailwine “& Rommel, Registered Patent | S75 
Attornevs, Suite aig. e1s—toth St. XW, | 
Washington 3..D. C ToL FERSONAT. i 


INVENTONS: Wika ata. Fees 

EONS, SN a eer 
SRR eeties aa 
Sno Eat Nice Was 


ton 
INVENTORS, Have Patent Protection first, 

Remember, the details of your invention 
go not have to be 100% perfect before sou 
ean obtain patent. Purst step ig to have Gs 
conduct seareh of prior O'S. Patents snd 
Fender a report as (0 Its patentability Send 
atonce for further particulars and “tne 
Sention Records form. Request does fol 


date You MeMorrow, Berman & David 
obligate Paid. 


fon." Registered Patent” Atioraey>, 
Atlantic Bldg. Wa 
INVENTORS: 


Cyh, Snow & Co. 
ington t, B.'e. 

adoro Banbitened 

railed on reaves! 


Learn how 10 protect your 


‘Invention. The patent laws were. 
for the benef of the Inventor to kh 
protection forthe eaten of ius tiven: 
Eon Sante “arg patentable." The United 
Patent Omce advises the inventor 
fo'enage competent” texietefed: patent 
attorney to represent hum. We cofter the 
Inventor experienced, consctentious ‘coun. 
fel“and prompt, confidential service A 
pecially brepared booklet containing de~ 
ied Information concerning patent pro- 


Upon “regiest™—withon obligation. ‘are | 
nee A" O'Brien & Harvey dacobsdin, 
{ered Patent Atvorneys, 62-L, “ada | Be 
Building ‘Wash 


eanignton 
‘ipo reates 
doxalted information  concersine steps. 20 
fake to protect their inventions by aU. 3 
Patent. Vietor J. vans a Go. Merlin’ St 


PATENTS —Trade. marks. a L, Me- 
‘Cathran, 316 MeLachlen Bldg. Wahine. 
ton t. D.G. Registered Patent Attorney. 


PATENTS: 


HOW You Gan Find Oui! Iniormation dis- | 
sreetiy developed. aay sates person bob 
lent anywhere. Per 
Senta, tepresetations. wndertaben, Naik 
“a Bonded Serv= 
le. All tauies 
dB 


esa | 


GLAMOUR Photos! Sample set $1.00. 
‘Westfield, New 


FREE. Expert relief information on ski 
‘iseases, Write: Relief Company, Box 
“Texas. 
‘HATE War? Get “How To Prevent Future 
“wars.” SOc Postpaid, Robt, Gale, 4042 
North Spaulding, Chicago 25, 


SINGLE Persons desiring intori 


ion con 
Cerming thelr future, personal affairs, 
may. obtain Free particulars, Your cond 
Gence tespected. Write ‘trone, Box iT, 
New vore 11 


ATHLETE 
cents (ng. stamps) for treaitent, to Ra 


ward S'rruitt, P, ©. Box 42, Belleville, 
NJ: Postage Preps 


Foot cured i a few applica 
3 


samo brings 
Saruewars, Senden beat, 437 Son Bare 
GAR Diseases, Regeneration. Aruiritis 

Prostate, Tousils, Mealth-Genters 
Warsaw. ind 


LEARN Ventriloquiam. 30 


Sbligation’ ‘Dr. Reese. Dentist, Box 258-W. 
Winnetka. HL 
SENT Photograph $3.00 Top 40 Christmas | 
Cardy with Nate and’ Photograph on 
1009 Coney-Isiucd, Bi 


seach, Arteratt, rook 


WHAT about your future? Know yourseld 

and your possibilities, Write for free 
information. Janet Caldwell, Box 230, Chie 
cago $0, 1 


chewing, Easy, druviess, 
aranteed, «Write: Perfected Servie 
“C" West’ Washington, ‘Phoenix, Ar 


ATHLETE'S foot remed 
bottle postpaid. Dr. 
chavatine lade. Lake Charles, 
o MOTO FINISHING 


PHOTOORAPRY. for pleasure or profit, 
‘Learn at nome’ Practical beste trainin 


Guaranteed $1.00 
jena. Howe Thies 
‘La. 


PSORIASIS Sufferers: Has evervihine | zante tabuched stnool Write foe BOLE 
“> bring’ even fexporary eile | Kawitnn Ment Oe” photography. IS 

trot als Mises aud ening, hen | MESUEIE. pope" chSaee 

Ta od se iaeesmoet' ams MEATS: | SENSATIONAL introductory offerl Send 


fracol 
Gonipany, ‘Dept. S, Box 3983, Cleveland, 
Sho 


HAIR Failing? Dandruff? Write Trichoio- | 
Must, 130 Lewis Street, Philipeburg. 3, 
POWERFUL Prescription tor achieving | 
eragoat and, bustneen sheesh” ores | 
velthout expense or tuesswork "You cat 
it, Wine for free teratage, Menders 
WSasitw ‘Coram Aven” Detrott 5 atlehiewa 
MEXICAN Law. General Practice Attor 
fe 1303 Arison Siseet, EI Paso, Texan 
CHRIST'S Birth and Genealogy. 282. Bul- 
ietin, Box #1, Station He New York 35, 
BUY Vitamins Direct, Amazing: Savings 
Money Wack Guarasitee, Ou ‘otm pear! | 


postcard, Matoska Products, White Seat | 2 


Cake, Mins. 
BORHOW By Mgilt Coan #50.00 to 6h- 
000. ‘employed 


"aids Dept. P15. Oma, 


Neb, 


Brotection forms tree Write, Ria 
Bimini Patent Searcher, 103-8 Al 
Washington 5. D.C. 


Cae URED 


teas 


Sree a be 
BERGE mete Selere 14 "Cheb. | 
Haire! 


‘Attachment to fit and tap pat 
ding Ng, 605258. Casks OF Royalty 
johnson, Hiv, Wis: 
POPULAR 
5B science 


MIASEE Beach Vacation’ Pool 


‘Saplataetion 


Service $88 Lincoln Raed: Milam! Beat 
Florida: 
HEALTH Rappines, ccna bined 


Sagi, tmamene., Reno, 
‘courseise, S510" Le Moyne. Chicago Sie” 


NYLONS! Want six pate for Xmas? “Serv= 
tee,” 418 Gregory, Rocktord, 1. 


2 


Soupenor or negative, ibis dy and. Se, 
We'll send you a beautiful 7” x 5” enlara 

"Kodak roll devetoped, ‘with, 

‘deckle-edze. Velox fadeproot 
ise prints, 28e! Special 


Low" prices. ‘Free, Ailes, detalis on 

Gast Atmeriean Studios,” Dept. 280, La> 

‘Gronse. “Wis. 

BIGGEST, $1.00 value In 35 MM fnhi 
Today. 36 exposure, fine grain daxtl 

ents: decked. ea 


otonranhs canbe Taal 
obi fprontabe aeline or 
snbee elu artatie lent: bean at 
EGS implied. mtiog end 


ational Phote Coloring School, 
BB Micnun Dept "ta Cheuee fT 
land 8 beautiful enlarse~ 

“Times target. Deckled Blve, 
Sheena oil ie ota: 


ROLL Devel 
‘mente 3 £0" 
Wien ‘Gloss. Any 


CENTURY delivers work and service that 

fcan't be beat, Sixteen. Famous. Century. 
‘Tone prints each 8-exp. roll 30e. Free Mail= 
es, Century Photo Service, LaCrosse, Wis 


CHRISTMAS Greeting cards from your 
‘own snapshots, send negative and $1.00 
for 18 ‘including envelopes). Rolls devel= 
Bier over 8. exposures. 40e. 

‘Fred é. Rastman. Bode. Towa, 
FIVE ‘beautiful 5x7 enlargements $1. 
Photoerait, 10 Harris, LaGrange, IL, 


INFORMATION for single people by Ha- 
‘man Relation "Consuitare” Cniversity 
QFitaze ‘Dr. B: Long. Box 315, Los Ange 


Ereatments for oniy $25.00, You Just pata 
Dat-pat in the liquid, Aassage tn the aint: 
Brest, put on a warm wel towel and ite 
[etme to ‘grow. ofce proof Before and 
‘tier pictures to full heads of fair, Lo- 
ieehe Qobssiag. "stm Houta Ave’ Crete. 

Ohio. office firs. Sundays, Mondays, 
isan re BASS 


PRESERVE Forever your favorite suap~ 


ROLL Developed Printed 20c. Reprints 
So. tor $1.00. Howards, 3760 Fremont, 
‘cnicago C3, 


OVERNIGHT sevice, Roll developed and @ 

‘prints oe, ‘Finest quality guaranteed. 
our uth Seay. Tri-Plex Photo Service, Box 
315-A. San Francisco 1, alll. 


BEAUTIFUL double size Pictures 385¢ each, 

‘from 116 and 120 negatives, J¥axd's from 
all other sizes, All work guaranteed. Over 
ight service, Roll developed and 8 pictures 
430e, Roll 12 pictures 45e. Roll 16 pictures 
{60c: Enlargements on double weight por~ 
trait paper ix7—20e, 8x10—30c. Copies 
made from any picture 7Se. Pacific Photo 
Bervice, Box 668, San Fran 


SPECIAL $0 re-prints, $1.00. Si 
‘Studio. 1410-8 Bond. Rockford. Il 


MONEY in Plastics! Lucite Plastic Hobby 

oii te, pounds, Lucite eateral color, 

ye cement. Tustructions. Send $250 

for Paste Specialty Cou. (Dept S),. 192 

Lexington Ave. New York 16, Also Swiss 
Music: Movemerits, $3.50 each. 


4648 Shirley PL, St. Louls 15, Mo. 


GASH for your pictures! tavaluable folio 
fists over 100 markets for your photo- 
graphs, Tells where, -how to sell. $1.00 
Dostpaid, Picmarts, 3-D Park Row, New 
York 7.8. ¥. 
ROLL Developed 6 brilliant fudeproc! 
Velex prints and two. Professional En- 
largements 25¢, Overnight service. Young 
Photo Service, 406-C Albany 2. N. ¥._ 


PLASTICS, make, yours at hone, Formala 
pang moulding it ‘Forest, 


‘Station K. Tor 
LUGHTE Plexsies prices you can't Bea 
veasted, thee, 127g" 


PuAsTica: soe Free List. 
rs Seb Be Lowe aves 


se, Louls 6.1 


fH dig! overtie lon, velon prints: 6 


‘texpotutre' 30e) 1d exposure ae) 16 exposure 
fre cletee nto Berle, tale W. Colum- 
Ave., Philadelphia 24, Pa. 


‘rnotocopy Serve, 2830-a2 W. 
Ror ave. Baltimore 10, 


To aaa 

PLASTICS Piexielag Lucite Catalin Jewelry 

crattaman ‘supplies including "48 "page 
ord, Conn. 


Money-back -guatantee! #3485. complete! 
Limited quotas Technictait, 1190 Com- 
cove Biot. a 


sheets Hgx16—a8e; Ips 
POPROLAS tage a ake 


POULTRY 


‘American Poultry 
Ghieass. 


LEARN 
"ull geormntion on, sheen, 
bes. 


hhome “Working with Plastics”, 
blocks, reds, 
‘abei 


BUTT 14°83 09, 85.16, 

Bet Hate Rethet Pisses 8 Wein 

Street, Steeltod, Penna. 

RUBBER Molds to order alo originals. 
‘Casting instructions and formulas, Plas 

‘ies, Box 1874, Boston 4. 


PRACTIGAL Money Making pain, ae 
enc 
ere ah Besley 6, Dept aa, 
Sioune ‘Morr, 
109 aan, 


BUSINESS, Personal Stationery, State re~ 

Guiremenis. ‘Samples. Price Lists Pree, 
Bow ‘Printine Company. "717-23 Eunice, 
Webster Groves 19, Afiseo 


Bee pon Seicgng, 8.00, Maio 
“press, 767 Leith, Flint 


AT EAST! Sauistactors Print a, 


MIMEOGRAPHING. Reasonable, quick 
‘service, good work, Hitter Sales, Sioux 
Falls, 5. Dak- 


, Atiractively Priced! 

aLftteTaeadd, envelopes, “booklets, cards, 
‘Skmples “Estimate Free, ‘Lonel 
ulding. 


‘CUTS—Make real halftones, linecuts your 
‘self! Samples 23c Particulars free, Rapid 
(chemical Service, Edwardsvile, lines 


“Typewriter Supply, 3 

Pittsburgh 22, P 

INEXPENSIVE home-made printing pres 
Details free. Novelty 


ining 
Siig Maced 


PRINTING Prewes, Type, 
Se. Turnbaugh Service, 
Tir PROFITABLI 

OCCUPATIONS 


led” Particulary 06 
12, Bt Norbert, 


‘WEEKLY, Made growing mi 
foume” Fresh, Dried. Dominion Patent 
3ased. free spawn, North american, 100 
‘Yonge, Toronto, Canada 


seeli-instruction ain 
rice, Fascinating 100-paye ilustrated eat 
log’ Pree! Write Nelson Co., Dept. 2-01, 
Chteago 8. 

, Novelties. Bay to make at 


ere 
‘Sian 


7 
‘Sor af tae a 


ACCOUNTANTS Mate Big Pay We wil 

Train you for one of these good paying 
positions at home in your spare time, No 
Previous Knowledge of experience neces: 


Sarg Write today for free information and 

aptitude test. Modern Schoo! of Account+ 

Bie Deo" 8,738 Ro, Throop 8t., Chie 

cago 22, Ti 

GROW. Sell patted Bower: vegeabie 
plants, Write ‘Loyalion, Penna, 


a ar age ee 
sli Sate 
mae Sen ote beh Pe 
Sane aes 
Be 


DEC. 5g 


1946 


BEAUTIFUL Mirrors from ordinary glass. 
Complete instruction Zoo, $1.08, Tes- 
go PBS 80. 188, Wilkes Barre, 


STORY wilting simpinea’ Home stacy 
Ideal christmas wif "Free circular Sex 
ment ‘System, ‘Spokane. Washn 
iiger ta teccrerdt Scie 
‘Astounding results “scientifeally.. $1.50 
‘seven tested easily prepared formu 

tala. 

a bus 


OPERATE newspaper , clipping -bureas. 
Steady paying home aa Fatcin 
Work. Pree details. Clipping 
ii Portsmouth. Ohio 


15, Birmingham, Ala 


| LOUD Speaking Crystal Radio. improved 
fasted “ane 


ELECTRONIC Organ easily constructed 
Plans 61.00, Quaker 


SONGWRITING — Publishing. Liberal 
ropa Barnhart, 1380 48th, Des Moines, 
‘SONGS Completed Send poems of melo- 

ies with S0c for complete analysis, Hat= 
Samy Masters #'0.'Bor ial New Raven, 


SONGWRITERS! Amazing, ethical ofe, 
‘Chicago: 


SoNoWRITERS Free colton bets 
Tet. attractive offer. Song Service, 331-3 
‘west 46th, New York. 


POEMS Wanted! Send poem for im- 


® Minneapalis 6, Mina. 


“oe 


BELL by mall, Interesting. profitable, Pree 
tally "W. Gillen. a3 tith ate. Pater 


‘Details 1,00, Satiatact 
Industries, A194, 
‘Ohio 


sfolty- 


RADIOS, SUPPLIES 
‘& EQUIPMENT 
imple. Tubeless. Battervless. Dis 

Crystal Radios. Crystal 
imstrictions 23e" postpaid. 
‘Cuinton, Mo. 

FREE New Radio Catalog Tp Ready! Ra 
ts hard-to-get 


saat 
Ailton. 421-8, 


18 “Allen” Midget semi-Pixed Crys. 
tal Detector. Set Bullding Piaris and 100 
ae crystal et “Distance 
{0¢ pospaid. Al 


NAVE Suplte Be 
‘box Eighty useful parts” Onl 
Postpaid. "Van Sickle Radio 
ddanapotis 6, Ind. 
RADIO, book By 
ote, 


18 
SP 'h Avenues New York 10, NY. 


lures. Deku 
ieuce Dept. 126°, 


TMBREDIATE, delivery. Halliceafiere Re 
celvers, 3-38, 639.90, 8. ‘0, Bt 


corer, 


pms 
8 ata a ne wih sip COD. ht 
io st 
autiee” 
SRADIQBUILDER" parts data 
Cie Qaborstores, Bow ine'San alo 
“ROUDER® Crystal Set Just Developed 
ieiractint aoe SA” abe Eta 


SR ee antag 
Een ete sere 

a a oe ee 
soy can a a a 


Service ‘Men. For satisfaction in Wadi 
‘Tubes, Le-Hi Electrical Co, 600 Broadway 
Newark “i; New Jersey. ‘Distributors of 
fuaranteed Radio Tubes, 


Sis, Sipser ayaa 
sear aeisree Si, aaa 
lieth agen aele i Bee 
i Sawrtt dia, Mal tad 
Gare Sar sik ine tes 

abel sia ere ee 
Serge BS RSS. 
Ses : 


BUILD this world's smallest A. C-D. C. 
‘with built in loudspeaker! Uses one 
iy ts in ladles. Dandbux oF brie 


QUALIFY Record P 
‘Aachen gs tase 
Garsoa, $03" Norman, Portsmouth, V 
3 RAZOR BLADES, SHAVERS 


leromatie 


in ateees Sra 
Shia war? Doe Ser 


Ries Print & Stamp Go. Box Tia, Bor= 
ton. Mass. 


PROFESSIONAL Goples, Extra Copies, 
‘Your music, Ausicopy Service, Box 161; 
‘cincinnatt 1, Oh 


SONG Writers Attention? 


The amazing, 


Immediate consideration. We are offering 
Sone-poem writers the rire opportunity of 
ha ished 


SOUVENIRS 


GENUINE German Medals, secured from 
erseas, Quantity limited. Other Mili= 


‘Souvenirs. Price lst oe, Hobbyguild, 
Sa9 West Saud St, New York: 
12 SPORTING GOODS, 


GUNS, FISHING TACKLE, 
ARCHERY 


BOWS-Arrows for Recreatlon-Hunting- 

Fiwhing. Beautiful Archery tastruction: 
book. 10" pages. 00 illustrations, only. 80°. 
Hilasirated cataionug Pree, Aliery Sales- 
Service, #17 80 ie. 


Sandarme Liat 10 
. Kansas,” 


ag Puig 
00, ‘Collector, 


‘SEND 10¢ for list 100 used guns, Pray 
feta. Wl unnesota, 


3 LINES dc; Signatures $175; SSUES 12 gauge 00 buckshot shot 
35 Personalized Pencils $1.30, Printrite, | _ abells 16 roundy $5.00 money order, 
.Atehison, Kans. 


Wauwatosa, Wis 


BETTER Rubber Stamps En-Order Li 
‘erature Pree Lee-Vall Press, Box 1243, 
Indianapolis 6 


29 SCURNELYMS AEE 

METAPHYSICIAN Sick treating book #255, 
New, Artisan Payehlatrist,, 201 East 

Main, Watertown, N. ¥, 

22 SONG WRITERS 

POEMS Wanted to be set to music. Free 
‘examination. Send poems, McNeil, Mas 

ter of Music, 310-8, 8, Alexandria, Los 

Angeles, Caitornia 


2000 BARGAINS, firearms, binoculars, war 
Telics, catalog 30c, Smith Museum, Run= 
nemede, Ne 


Tit STAMP COLLECTING 


SONOWRITERS, songs Publaied Monthy. 
‘Advance ‘Ravaity.” Send your’ songs ot 
poems today for ots exciting ier, Holy 

Wood’ Tunesmiths, Dept. 10F-C. 1837 
‘Vine, Hollywood 28, Call 
WANTED! Lyrics, melodies for sonas, We 
Scranes. publih. “sell. Superior” "Sone 
Studios, Passai a 
POEMS Wanted iy, ical sting, Wend 
‘immediate consideration and 
Free Rhyeline Dictonasy, Richard Bros 
46 Woods Bidg.. Chicago. 


ZOWIE-E-EI A Barrel of Fun for only & 
‘Dime! $00 United States Stumps—Abso- 
utely “unpieked and unsorted, Just at 
sgiveg trom Ghureh miniona. aduny 
Hes including larwe commemoratives, alt 
atis.” high denominations "up. to. $5.00) 
Stampdom's biggest packuxe of Tun, and 
tight find something really valuable!t 
ice oriiy 10e {0 serious approval service 
applicants. Money back if not delighted, 
Hltsteated bargain ‘ists with each order. 
SoC Siam Cope 38. Caden, Rew 


POEMS Wanted for Musical Setting. Send 
oem for lmmediate consideration. Five 
scar Munic Masters. 688 Beacon Buiding 
SONGWRITERS —Send Poems for immedi. 
‘are examination and Pree Book. "Your 
Future In Songwriting". Radio Chie Music 
‘Academy. 1678 Broadwav. New York 10. 


ones fo hy Boe a 
umegiate, dniverr Varies, Bol Brosd. 
Newark 2.N. J if 
SERGE Hoy ee sete 
rs Fae Gaon ae 
eta A tec 
eee arity 
vat! ta idle Balke 
Feb ci ere 
roruat 
wait 


WORLD'S Largest Diamond And Triangle 

‘Stamps. Free Stamp Magarine, Stamps 
from Fighting Pree French. 20 stainps trom, 
30 different Countries. Pictorinis. Alrmalis: 
‘ig Bargain "Sc, mth anprorals” Capital 
Es Bene i, "hatt Mock, ink 


Dieted ie Ss aes a 
ranger eg analvaie 
Tommy 2. Box 


COMPLETE “United States” catalog with 
Alt) lMustrations Send 0g for mauling 
it Bids. ‘Boston, 


i Methuen Stamp Service, Ine.. Debt 
146, Lawrence, Mass. ee 
Cajaiog. Rostage 3c 


& is, eommémoratives, 
i atainbs Worth Up to $0e and) ie Tis 
‘fer is given for 10e to serious 


Roosevelt set (4), Arms, 
scetthant 


aaarne’ (Spe value) galy ioe 05 US ABS 
Broval applicants: Metrovolitan, 140 Nas- 


au, New York’ 


23 DIFFERENT, United States used Come 
beaver 3 Golerags, St" 116 Downing, 


toriais wemoratives, Biel's, 


PREB! Leeward 1s., Cayman Is., Turks and 
‘Caicos plus 54 different. mint World's 


Pair poster te approval service 
Dlicants sending Se postage. Tatham Stamp 
Go. Springfield. Mass. 


and 
2887, Mexico Gly. 
ck Stamp Packer ie, cach, 
"| for. Dollar. Wollner, ‘2538-C 
Penna, 


UNITED STATES Pricelist. Send Postage, 
‘State Stamp. Corp., 1235. 
Pittsburgh 22. Penna. 


PHILATELIC printine—Stocktorms. Gam— 
cbMingh mPa Hast Pat Rock. Nor 


10 DIFFERENT. 5. Over 40 Year 
 . Seo 


GOYA Nude 
“310” Quail, 


EXCELLENT Pictorial Approvals, Reason 

ably Priced. Crown Stamp ‘Company, 

‘Box 331, Toronto, Canada. 

GENERAL U8, And Foreign Approvals. 
Covers. "Prospect “Stamp 

poland 2" New Werk. 


7 


i090 GRABBAGS. 15¢ 
‘oc, Senay, 630 Bin 
vennaylvasiin, 


LOOK! ‘300 Different only 6 
‘gel, 623 South 18th Bt. 


der! Send today for 


7 
on aie ae ae 
a la ‘dng 

SO eee eee 


Write today. 8. 
New York City, 


PORTUGAL, 29, aiferen T 
i, Ae appro 


FREE—Abrainn, Cayman tlands, Tune 
STrinee, dechica Sofi, nie 
‘Sap Sahame’ asus). un 


nascins cambodia, Aleta 

"Beaty it ange Col 

peta 

Belton cant, 

"Stan at st act ee 

Beamon Hasta rite, 
monet aprovas, Fosaes 26 Fie 

ta Agvrorti, Faas 


FREE—Complete Unused 50 ye 
remain se, iu 


Garrison, | —_ 
J Naartes ‘Brisas You Pleasant Surpiise, 
geaigy Wort Bie" 30_ 8, “Omaha 8 Nee 


‘AIRMAILS of World—i9 different Tnclud- 


Bent. 6, "pox “Go Ne 


‘Victory issue; ‘Medical set; 
Sail de With approvila, Orayson Bamps, 
= 


‘Colors, scarce Airmail. Sur- 
iarwes, Charities, Sets, ete, All in our 


ct gay eto! approval 


stamp €o., Dept, 
T including searee diamond= 


|UESE Colonies 25 different 66 
pai Soprovans "Loran Brown, darion, 


‘CUBA'S Latest Retirement Get ghows aned 

couple Fecelving pension check. This yet 
$5eon Samp Company. Drawer Fei, 
Rossford, Ohio. c 28 


BLACK 
ide Abraval topiicania: Standard, Sat 
‘Sackett, Cleveland 8, Ohio, a 


JAPANESE lnvation Money abd 100 
‘ent foreign ‘Stamps, 10 Cents, Nagle, 
101 ‘Marion, 


WONDERFUL arenin— Includes iran, 
pon 4 

sie "Scams te “Aoprceis! Applicant 
FREE Statpe to approval bun, Habow 
pat: 308 Philadelphia Block, Cationsbure, 


EXCLUSIVE. Serious approval applicants, 

Be Hong Kong =19%a S0c. Newfoundland 
2451 surcharee two cents on 30e 18¢ Haiti, 
Roosevelt Mourning ‘esue set aSe. 40 rare 
Philipping $1.50. Morris Stamp Go." Réck- 


YOUR Money's Worth! Seychelles, Dii- 
Boule, “Angola, Chinese Hunger Siamps 
gpd gier Ho diferent other 


worldwide stamps. - All free to approval 
cant, Plados Stamps, 1717 -8 tdaho, 
edo 8, Ohio. 
100 DIFFERENT Foreign stampa and Mex 
ean banknote oniy 10 cents, Nagie, 110i 
Marion, Heading, Penna. 
UNITED STATES approvais complete, cor 
‘Bok ‘S18, Coconut ‘Grove, 


ELTLER Stampa] i] itferent_anaed. 
ise. Bown, 


See ema ee 
TReterence “Bay State Stamp, 44 Brom 
field, Boston 8, Nass 


set complete 306, 
stamp" Company, 


tr 
CHRISTMAS, Global Packet one hundred 
4 Sugerent 25, Eeipse, Box 636, st, Louis 


$1.38 CATALOGUE value for only We. 
Gorgeous Dicalgred nave , “depleting 


‘Gross. Stamp Company: 
‘street, Brooklyn 10. N.Y 
UNRI 


FREE, Irish Commemorative Collection. 
‘Including Dramatic Easter Rebellion 
Issue With Approvals, Raymer, 123 
Siler. FC 
‘Set with approvals. Deane 

Prpamped, Box 1008, Mais! "each 8, 
Florida 
IFFERENT United Slates 10c, Price 
ust tree“ Ko approvals. Seidenberg. Cass 
sopolis. Mich. 


FUL foreign 
abproral apptcanis "Joys Stuiap Serv 
sce, 2001 Mannie St. Hattiesburg, 3 


185 TREES, SHRUBS, ROOTS, 
HERBS. 
FAMOUS Croft Easter Lilly six inch bulb 
$1.00 postpaid anywhere. Wheeler Bulb 
Farms Sixes, Currey County, Oregon. 


Tried Suis ant s7i88. SST 
"2602, S611, =649, 2655, 2087.” Pine. 
‘Send BSc, “Approvals accompany. Whiten 
‘Stamps. Westport 1, Connecticut. 


‘Complete $1.00 to AD 
pplicants. Louis Merrill. i623 
th. Portsmouth, Ohl. 


WORLDWIDE Mixture 500 Stamps 25. 
"Garrow. 8 Montevista,. Chula” Vista, 
california, 


TRE-TEX saves trees from rabbits, mice, 


Eckeriey. Noblesville, Ind. 
136 TYPEWRITERS 


ROOSEVELT. Churchill, Stalin, | Hitier 
tnd Vatican City Statnps Pree to Ae 

Bieta, Apolicants.” Huot Stampeo, “86-31 

Eliot Rego Park, N. 

PENNY Approvals that satity” Nei Gron- 
berg, Box S418, Philadelphia 43. Penn~ 


‘a 
Dues, ete, Catalogs 63c-—to approval aD- 
Means Yor Se, Curtin Stamp Company. 


30 BEAUTIFUL Airmatis 10s. Selected 
Pbpieyaie. Louis "Moraen,” Mlimont 


ais 
‘Company, 202%, Mali 

‘Stamps 106. Tunis And 
Wakeman’ Ave, Newark 4 


HITLER Portralt Stamps 6 different Sc. 


approval (Barraine included. “Beekes, 
jailagher, ‘Det 


RECONDITIONED Typewriters, Printing 
Devices, Office Appliances Supplies Dixie= 


Price seaph, King WO. 
ROOSEVELTS, Misr we | 138 WANTED. 
‘aabraral applicants Coteridee, MISCELLANEOUS 
$2000 IN Stamps free to Contest Winner= 


SaUty BlaRK, {9 anproal a 
Hleants ene! ‘only. toc for scarce 
Rooseret ‘Mourning ‘Stamps from Nicaras 


‘Greece & Argentina, plus photograph 
t*ocsevet collecting Seampe" Ratignal 


Ea 
EXCHANGE stamps with, collectors, een 

here Send dime for inten is Details 
Bese, Bchanae, Box’ 698, ven 4 


Bint 
FUR avenge amy, 
Page 1S 


FRlEd Feria packet to approval appican 
(isceisdes Baitoe, oe a Slaton 
‘Atlanta, ‘Georgia. 


‘Seamps, 33 

‘approvals, poor man's price 

‘Grand value packet containing 

Bree, with approvals: tol Seas 

iurnett, Loulavilie 10. 5, 

3 MITEEN stampa, 3, with aporovals lists, 
Gaydos, Kenosha, Wi 


1000 MIXED U. 8. Oid and New. 256, 25 
[GLa8,, Weatherby, Medina,  Oblo, 
3, DIFFERENT Switzerland ig wih TE 
fe Approvals, Carrol ar 
adver, fon" Avaties 3. exit. 
9D VATICAN get 25. with, approvas, 
Va GaN, Sola deat Pence Ca: 
caro 9, lina 
WHOOPIE! Wow 


tampe. free! No 
sh oe Ht She 


worth of U.S. 
bligations! Write: 
ld’ Ave. Brooklyn, 


‘30 PULL size Toy Patterns 806, 40 Novelty 
‘and Lawn Ornament Patterns S0c, Other 
Patterns; Craft Supplies; Lists 10¢, Lynds, 


problems 
inccurately prints spaces, 
Eauliy “alm 


[oe aos 
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Avs Worksho} 


By HAL BORLAND 


TN CHICAGO there is a_steely-faced 
banker who would rather duck into his 
cellar on a sunny Saturday than shoot 19 
holes of golf. In Hollywood there is a movie 
actor who prefers tinkering with old clocks 
to night-clubbing along the Strip. In Boston 
there is an auto mechanic who passes up the 
movies to sneak back to the shop and whittle 
bronze into chessmen. All over America, the 
breed of male who keeps the cellar light on 
half the night is increasing. 

Who are these artists who scorn the con- 
ventional pastimes, and why do they do it? 
To be blunt: Are workshoppers wacky? Most 
of their wives think so, and some of their 
best friends are sure of it. 

But what is a workshopper, anyway? 

That’s not so easy to answer—and maybe 
that is one way of replying to the charge 
of wackiness—for outwardly the man looks 


normal. A little more contented, perhaps. 
Probably a little more competent in carving 
up the Christmas turkey. But what makes 
the workshopper different from his fellow 
clerks, vice-presidents, and machine opera- 
tors is an appreciation of the well-made 
thingumajig, plus the ability to use his hands 
as well as his head. 

Your workshopper likes to make things 
for himself. And he knows how: how to run 
a lathe or a band saw, how to read a micro- 
meter or an oscilloscope, how to mix de- 
veloper or paint. So he spends hours making 
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something he might buy for a fraction of its 
time-cost. But in his own shop he can afford 
to hire himself, and his product is as personal 
as a baby, bringing out the usual smugness 
of paternity. 

Who is he? He is the lawyer who relaxes 
from the courtroom by making inlaid wooden 
bowls on a lathe. He is the accountant who 
clears his mind of statistics by carving fig- 
urines from plastic. He is the writer who 
“wastes” a day making a fancy belt for his 
wife out of a worn-out pair of boots. 

‘There are probably 10,000,000 of his kind 
here in America, men who have developed 
skills and ingenuities that add immeasurably 
to their lives. They aren't a new breed. Their 
American line goes clear back to Franklin 
and Whitney, and it comes down through 
Henry Ford, who mended clocks and 
dreamed of building an automobile; through 
the Wright brothers, who ran a bicycle shop 


and dreamed of flying; through “Boss” Ket- 
tering, who worked with telephones and 
dreamed of building a self-starter for the 
automobil 

It is inevitable that in our specialized 
modern life we should turn from the job to 
something wholly different. The human 
mind needs more than one narrow track. 
That explains the dentist who is far prouder 
of his intricately carved tabletops than of 
his best dental inlays. It explains the doctor 
who would rather make a new fly rod than 
attend a medical convention. And that’s why 
one famous musician is reluctant to make 
more than one concert tour a year—he be- 
grudges the time he could otherwise spend 
in his workshop designing new tools for in- 
dustry. 

In his shop the workshopper is his own 


boss. His time is his own, and so are his ma- 
terials. When he has finished, the product is 
his; so are all the things he learned along the 
way, and so is the deep pride of personal 
achievement. 

Sometimes the workshopper develops his 
manual skills on a doctor’s orders. Handwork 
has a healing effect on those under severe 
mental strain, A well-known German editor 
came here as a political refugee and in a sani- 
tarium learned to use his hands at a lath 
Physically recovered, he resumed his writ- 
ing, but his hand-turned bowls and trays are 
now better known than his books. He would 


Hal Borland is no 
newcomer to the 
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nearly 20 years, 


last spring. 


never have done that abroad; it would have 
-been beneath his dignity, and neither tools 
nor materials would nave been readily avail- 


able. Here in America, any man can equip 
his own shop with excellent power tools for 
relatively little money. And there is respect 
here for any job well done. 

‘America has always had room for the man 
who could make things. The pioneers made 
their own furniture and most of their own 
tools, of necessity, and those who proved 
most adept at it soon had a respected craft. 
Out of their skills and imagination came still 
other crafts, and as demand increased they 
invented new tools, new methods. From 
water power they turned to steam, and even- 
tually to electricity. Today the workshop of 
even the most casual home craftsman has 
tools that would have been unbelievable to 
Eli Whitney. 

The workshopper of today has electricity 
for power—clean, compact, and quiet. If he 
works in wood he probably has a lathe, a 
drill press, a sander, and a power saw. If 
metal is his medium he probably has a pre- 
cision lathe, a drill press, a router, and 
dozens of special attachments. If he works 
in radio or electronics, he has gauges and 
meters, vacuum tubes and condensers. Even 
such a simple tool as his electric soldering 
iron would have been a marvel anywhere 50 
years ago. If he is a photographer, he has a 
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whole cabinetful of chemicals, hot and cold 
running water, any kind of light he wishes, 
his own enlarger, and a wide choice of print- 
ing papers. 

Even specialized knowledge is his for the 
taking. Fundamentals are available in school 
textbooks, and beyond these are bookstores, 
libraries and magazines, popular and tech- 
nical, for background information or current 
developments. And for broader schooling in 
any field, there are night schools and cor- 
respondence and extension courses. The 
workshopper today has a base of known fact 
from which to work, and whatever he can 
add to it is new knowledge, his own contri- 
bution. 


The Inner Glow 


There lies one of the deepest urges of the 
serious workshopper: He can contribute. 
True, nine out of every ten of those working 
in a ment shop are working for their 
own satisfaction, Their time is not wasted, 
however, for inner satisfaction, the glow of 
accomplishment, is important to any person. 
And the tenth one is, in effect, a lone re- 
searcher secking new truth. Sometimes he 
finds it. 

Edison started as a workshopper. Go over 
the inventions of the past half-century and 
you will find dozens of such men, who 
worked alone in their spare-time shops or 
laboratories—questioning, seeking, eventu- 
ally finding. 

No, most of those in today’s home work- 
shops are not inventors. They are craftsmen. 
I remember the executive 
whom I found at home one 
Sunday morning makin 
of plastic link pins for 
his small daughter's wrist 
watch. He might have bought 
those pins at a jeweler’s, any 
day but Sunday. But his 
ghter wanted to wear the 

vatch that day, and she was 
firmly convinced that her 
father could make anything. 
So he made those pins, turned 
and polished and fitted them. 
On a time-cost basis they 
probably represented close to 
$50, for he is a high-salaried 
executive. I suspect that he 
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his reputation as a capable, versatile father. 

The workshopper has any number of rea- 
sons to offer for his part-time preoccupation. 
There is a surgeon who keeps both mind 
and fingers supple by doing miniature wood- 
carvings, mostly of animals. There is a phy- 
sicist who carves costume jewelry out of 
nuts. He says it satisfies his artistic sense. 
And there is the architect who makes scale- 
model trains because, as he says, it keeps his 
mind aware of the detail necessary in his 
daily job. All these men, of course, get the 
mental stimulus of handcraft and the relax- 
ation of concentrating on something wholly 
different from their daily jobs. 

You will sometimes find a man who holes 
up in his workshop to get away from a nag- 
ging wife or demanding children. At least, 
he is doing something constructive, and he 
is probably wiser than the man who goes 
down to the tavern to get away from it all. 


A Collector at Heart 


Occasionally, too, you strike the magpie 
type of workshopper who accumulates tools 
s and spends most of his spare 
g them and keeping them free 
from rust. Even he is no worse at heart, I 
suspect, than the stamp collector. 

But for the most part the man in the work 
shop is a good average citizen who knows, or 
wants to learn, what makes things tick. When 
he buys an automobile, he wants to know 
about its bearings and its ignition as well as 
its paint and upholstery. When he buys or 
builds a house he checks on its foundation 
and its piping as well as the 
view from the picture win- 


low. 

Why does he cling to that 
workshop? Because it is his 
own kingdom. It is the place 
where he can prove to himselt 
that his own industry and in- 
genuity have their value. He 
can adventure there as he 
He can make a‘shelf to 
hold his wife's kitchen spices, 
or he can build a canoe with 
which to explore the near-by 
river, or he can build a tele- 
scope with which to reach out 
to remote galaxies. He can un- 
ake anything his imagina- 


actually got at least $100 
worth of satisfaction out of 
the job—not to mention the 
fact that he further enhanced 
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Pioch illustrates the dream of 
many top-light workthopper 
joam engine, plans 


fing 
for which will oppear in PSM. 


tion or ambition suggests, and 
his success or failure in that 
undertaking is wholly depend- 
ent upon his own resources. 


An ALBUM 
of American 
_ Workshoppers 
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LEST D. FRIEND 


Owner of a Mai er-box factory, his work- 
shop talents out seale- 
steam locomoti nt of the New England 


Steamers, Ine shop that pro- 
duces parts for other 
his factory grounds over to them to a 
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a New One 


ESCRIBED as the first American stock 
car with independent suspension of 
all four wheels, the Will Werlar 7 
a new entry in the lightweight division for 
1947. A sedan seating three in front and 
two in the rear with room to spare, it has 
a wheelbase of 104 inches and weighs 
about 2,500 pounds. 
Individual suspension of the rear wheels 
is achieved by using universal joints where 
the axles enter the differential. In front, 


the traditional axle is replaced by a trans- 
verse spring connected to steering-gear as- 

ies. Rubber inserts in the spring make 

m unnes y. 
s its name impli 

cylinder, 70-horsepower engine, designed to 
give 31 miles to the gallon at 30 m.p.h. 
and a top speed of 
Wi is maintaining priority for its uti 
Jeep line, the new model will not be put into 


production until mid-1947. 


access tube % feet it 
are shown above bi 
hu; caisson at Grand Cou 
Dam, Wash, The caisson, to be 
floated to the dam when’ ready, 
will permit workers to repair a 
damaged spillway bucket. Air, ma- 
terials, and service lines will be 
fed to an underwater working 
chamber through the tubes, one 
of which contains an elevator, A 
rubber seal keeps water out 


tra Prints Its Own. 
irely automatic, the supercam- 
era at right takes a picture, dev 
ops it, and throws it on a screen 
in 15 seconds. Designed secretly 
during the war by Eastman Ko- 
dak Co. it takes photos at a 
1/10,000-second speed on special 
16-mm. film. A container squirts 
chemicals heated to 140° F. on 
the film and a vacuum processes 
the picture in 9 seconds. It is 
then ready for the projector. 
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Taking Steels Tem- 
perature. To test tempera- 
tures of white-hot steel slabs 
while they are in a furnace, U 
Steel has devised a new, lon) 
handled, heat recorder. The wa- 
ter-cooled head (inset) is rested 
on a slab and picks up heat radi- 
ations through an eye in its bot- 
tom. Wires through handle tra 
mit reading to recording poten 
ome Surface temperatures to 
2,400 degrees F. can be measured. 


X-Ray Detective. By giv- 
ing a ‘small electronic photo- 
multiplier tube a fluorescent vest 
and a black paper coat, Westin 
house has developed an X 
counter (right) that covers a wide 
y . The black coat 
blocks out room light but lets > 
rays reach the fluorescent sere 
The tube then measures the in- 
tensity of fluorescence and records 
changes as rapidly as 1/1,- 
000,000-second. 


A new and unusvolly light prefabricated unit to 
combat the housing shortage is the "Boulevard 
Aluminum Home" shown above. Mode by the 
butler Monufoctriog Company, of Golasburg, Wi 
the two-bedroom structure is 24 by fall 


Workers assemble the oluminum panels, which will Washing mechine, furnace, ond hot-water heater 
not warp, burn, rot, or rust. The house can be set ore shoehorned into the utility room. If house has 
up in about two-and-c-hal¥ weeks. ment, the room becomes a stair well. 
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Sway-Back Prop. 
Swept-back blades (right) 
feature Curtiss-Wright’s new 
propeller, designed for use on 
future Army planes that may 
rival turbo-jets in efficiency 
at speeds up to 700 m.p.h., 
with much greater efficiency 
at lower speeds. 


Rocket Raider. 
Packing the firepower of a 
broadside from the guns of 
a light cruiser, the Navy's 
first Douglas AD-1 Sky- 
raider is shown at left with 
batteries of five-inch and 
12-inch rockets under its 
wings. This new type of 
seagoing attack craft can 
carry 6,000 pounds of mu- 
nitions on long flights. 


r-Saver. The cight- 
pound muffler at left forms 
a complete exhaust system 
and swallows 90 percent of 
aircraft engine noises. De- 
veloped by Ryan Aero- 
nautical Co., it is designed 
for planes powered by 65- 
85 hp. engines. The 1 
tem heats carburetor air 
and also directs warm air 
into the aircraft's cabin, 
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Gliding out of @ fog and into ity, @ 
C-47 prepares to land at the Navy's Landing Aids 
Experiment Station, Arcata, Calif. The flames 
burning off the mist ore part of a new fog- i 
system colled ELMER—o refinement of 
wartime FIDO. 


At o centro! control boord, an operator turns on 
lights ond fog-chasing burners at Arcata. ELMER 
has cut the costs of londing a plane in a fog to 
$150 os compared with the $4,000 average ex 
pense of using FIDO. 


ELMER, in full glory below, 
heads that otomize Di 


is @ line of tri-nozle 


jes of the runway to vaporize the fog. A hot. 
setup provides instantaneous ignition of the oil. 
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Most unusual medium used in 
fog-disy i Fog 


personnel. Now 
it con ‘this 
waves that humans con't hear. 
At right is o generator and 
horn built by Ultrasonic Corp. 


Fog is also being routed by light. Workmen above 
roise one of 38 towers carrying approach lights at 
Arcata, The 75-foot tripod stondards are arranged 
in two rows of 19 each along a 3,500-foot approach 


zone. They give the Naval station the most brilliant 
cirport lighting in the U.S. Above, right, is a 5,000- 
wot American Gas Accumulator Co, light, one of 
which is atop each of the towers. 


Improved weapons enter the battle against airport fog. 


Fixe. sound, and electric lights have 
all been drafted in the latest skirmish of 
the endless fight against the airplane’s arch 
foe—fog. At Arcata, Calif., where the Navy 
has its Landing Aids Experiment Station, 
the Navy, Army, and United Air Lines are 
constantly improving on FIDO, the vapori- 
zation of fog by heat. FIDO (Fog Investi- 
gation and Dispersal Operations) was 


initiated by the British during the war. 

Even as they explore the possibilities of 
fire, light and sound, Government and com- 
mercial forces seek other new  anti-fog 
weapons. Experimental curtains of wind 
and 100-foot screens of water are to be 
thrown up alongside runways. Drying agents 
will be tested. The battle will go on until 
our airports win freedom from fog. 
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taurant dishwashing dangerous 
The National Sanitation Founda- 
tion was worried about it and 
enlisted the scientific resources of 
College to det 
mine just how great a_ thr 
these methods are to public health 
At left, Dr. W man, public 
health professor, prepares an_ar- 
coction containing food 
products similar to those found 
on dirty dishes. It was used to 
coat china for the tests. 


ti 
ae 


i] 


Merril 


conventional way in which cafes 
wash dishes is to place them in 
wire racks where they are then 
with sprays of water. 

, Paul De Koning, associat 
professor at Michigan State 
watches a machine do its stuff. 


left) found that ma- 
n dishes better than the 
human hand. However, he warns 
sinst dirty machines, improper 
if racks, too little cleanser, 
water pressures and tem- 
peratures. He recommends a 40- 
wash in 140° F. water and 

cond rinse at 170°. 
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with 11 masks, the rolling oxygen tank above 
can reduce fatigue for an entire football 
team during time-out periods. It was used 
by Georgetown University during this past 
season Tried on backs after long runs, the 
oxygen was found to restore normal breath- 
ing in 30 seconds, 


Sidehill Gouger. That mythical ani- 
mal es to mechanical life in a new 
tractor built by L. C. Burton, of Akron. Its 
wheels automatically adjust to grades as 
steep as a drop of two feet in three. To do 
this, two differentials are housed one within 
another; the first to drive the rear wheels, 
the second to level the tractor. 


Fuselage Fueler. The shortage of 
building materials didn’t faze Byron Chedes- 
ter and J. E. Franks, of Fort Worth, Tex., 
when they wanted to go into the gasoline 
service station business. They 
the body of a Conestoga pla 
instruments removed—and opened up. The 
plane cost the pair $500; the moving, $100. 


Thirty-five pine and plywood 


arts, with tolerances 
of 1/10,000 inch, went into this model of a note- 
wheol strut for a secret plane. The woodworker is 
Fred Molle, Northrop veteran. At top of page are 
four of an aviation carpenter's most important 
tools. From top to bottom, they are: straight-edge 
and rounded-edge spokeshaves, pattern-maker's 
spokeshave and round-bottom plane. Last two are 
used for roughing out work, first two for finishing it. 
POPULAR 
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ERY plant that builds airpl 
the tiniest single-seater to the mightiest 
air liner, relies on a small group of skilled 
carpenters to translate engineering drawings 


into three-dimensional reality. Artisans. in 
wood, they play an increasingly important 
role in an air age that depends on metal for 
its adv ent. 


When designers complete blueprints for 
a new plane, they turn to these carpenters 
for faithful models of its intricate parts and 
assemblies. And the woodworkers, blending 
nometry, gination and the skill 
de, create the forms and patterns 
from which metal parts of the plane are 
later made. With chisel and spokeshave they 
fashion air ducts, landing gear units, valves, 
airfoil shapes, engine accessories and scores 
of other parts 

Some of their work can be rough, but 
other models and dies contain up to three 
dozen parts and must be built to tolerances 
as close as 1/10,000 inch, Since different 
jobs require different materials, the wood- 
workers have to know whether to use maple, 
pine, birch, walnut, mahogany or the versa- 
tile plywood, or combinations of them, for 
a specific task. 

Most of the woodworkers are young men, 
able to adapt their skill to the rapidly 
advancing art of plane design. The pictures 
on this and the following three pages show 
how well that skill is applied. 


Wooden forming die and metal gate, tipped with 
aluminum, is used to form plastic wing tip of a small 
lane. The wood part is made of birch, which hax 
largely replaced maple in aviation woodworking. 
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Art Russo, of Northrop, Ids a fine-toothed rasp 
to smooth whit toil section of a droppable 
gos tank. The maple cone at right is a copy of 
‘the nose of on juct diffuser. 


htweight plywood hos mahogany surfaces 
‘ond @ plastic honeycomb core, called micarta. At 
left, @ hand-guided electric router cuts channel 
through a panel of the material, which is used to 
form such models os the stairwell and banister, 
below, of Loctheed's huge Constitution. The ma- 
hogony surface of the new plywood provides an 
extremely smooth finish that takes lacquer well. 


& 


A dozen pieces of sugar pine were put together with 
‘waterproof glue to form this model of the Locthe 
Saturn's car Eng 


ington, of Northrop, makes o 
of wooden guntight model being prepar 
bomber. Painted black to resemble its metal coun- 
terpart, the model enables designers to plan work- 
ing layout before final assembly of the airplane. 


2" 


Using o '2-inch bent-shank corving chisel, Northrop's 
Stanley Ton smooths plywood bracket on a repro- 
duction of oxygen pressure regulator. Other parts 
of the complex a made of w! 


Covington fits pres 
© prototype airplane's radio compartment. By thus 
simplifying details of arrangement, the aviation 
woodworkers’ creations save time, money and effort 
—and ossure greater efficiency in new planes. 


Roadless Road Test. To test new 
gusolines, Gulf Oil Corp. has installed a 
“highway” in its Harmarville, Pa., labora- 
tory. The front wheels of the car are chocked 
on a road-test. dynamometer. The rear 


retarded by 
effects of car- 
Uphill pulls 


drum; 


a heavy drum, 


wheels r 
machinery to simulate the 
loading and road conditions. 
are created by braking the 
grades, by cutting in an electric motor that 
helps rotate it. A fan blow the car 
at its assumed speed. 

¢. Man in back s gs. 
of variable factors found in real 


accuracy, 


down 


ak Tube. For greater safety, 
Rubber Co. has designed a new 
inner tube (above) that curbs rapid de- 
flution in case of a puncture. The tube's 
secret lies in a wafflelike crown whose 
square pockets contain extra butyl rubber. 
When the tube is punctured, this rubber 
presses around the piercing object. 
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Air-Bubble Tire. Lighter and tough- 
er is the new air-bubble tire produced by the 
U.S. Rubber Co. Designed for 14 percent 
more air volume and eight percent lower 
pressure, its latter tread and sharply defined 
shoulders use less rubber—sharply cutting 
road heating ion of the new casing 
right above; at left, the old. 


~~ More plan 


long hop over the top of the world. 


At 5:51 a.m., local time, on October 4 the 
Boeing Superfortress “Pacusan Dreamboat,” 
under command of Col. Clarence S. (Bill) 
Irvine of the Army Air Forces, took off from 
the island of Oahu, Hawaii, for a flight over 
the top of the world. Less than 40 hours and 
9,422 statute miles later it touched down at 
Cairo, Egypt. 

The Dreamboat had proved that routing 
tomorrow's air traffic across the Arctic—using 
the shortest distances between most points 
onthe habitable parts of the globe—was prac- 
ticable. Nor was the flight without military 
“He who rules Alaska,” said the 
immortal Billy Mitchell, “rules the 


world.” 

Here is the inside story of the Dreamboat's 
flight as told to Popular Science Monthly's 
Devon Francis by five members of its 10-man 
crew. 


Col. Clarence S. Irvine, 
of St. Paul, Nebr., pilot: 
We knew our approxi- 
mate take-off time. It had 
to be between 5:30 and 
6:30 in the morning. That 
was because we had to 
leave the ground with the 
prevailing wind instead of 
upwind, and the lowest velocities occurred at 
that time of day. If we took off upwind, we 
would it over the city of Honolulu, 


with mountains in front of us. We couldn't 
take that chance, heavily loaded as we were. 


Richard B. Snodgrass, 
of Seattle, a civilian and 
chief engineer: The 
weight of the airplane at 
the start of the flight was 
approximately 148,500 
pounds. That's about five 
tons more than the Super- 
fortresses grossed during 
the war when they took off to bomb Japan. 


Colonel Irvine? But we weren't worried. 
We had planned this flight for too long a 
time, and we knew exactly what we were to 
do in any contingency. By building a piece of 
runway 100 feet long, we had linked up the 
John Rodgers Field and the Army's 
adjoining Hickam Field. That gave us 
13,000 feet in which to get off the ground. I 
had posted markers along the runway at each 
2,000-foot mark up to 12,000 feet to judge 
distance at high speed. The markers were 
check points. We had to be sure of where 
we would get airborne. 
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Lt. Col. Beverly H. 

Warren, of Plainview, 

Tex., and Omaha, Nebr., 

co-pilot: Our minimum 

calculation at the start 

was that we would be 

airborne at 5,600 feet. 

v | That took into account 

— the weight of the air- 

plane, the rolling friction on the asphalt 

runway, and the drag against our thrust 

horsepower available. We figured we could 

do that if we held the brakes, ran the engines 

up to full power, and then released the brakes. 

But when we tried it in practice lights the 

propeller torque threw us off directionally 

just as we started rolling. It was impossible 

to get the airplane pointed down the runway 

again without using brakes. That cost us 

speed, So we decided to start right out from 

zero and use the throttles to maintain direc- 

tion, We figured that would cost us another 

1,000 feet of runway. We added 1,000 feet 

to that for the human element, and arrived 

at the conclusion that we would be off the 
ground in 7,500 feet. 


Colonel Irvine: We knew that we could lose 
an engine on take-off at the 6,000-foot mark 
on the runway at an indicated airspeed of 
and still get airborne on three en- 
gines at what we estimated would be 155 
m.p.h. If we lost an engine on take-off the 
procedure called for gaining some altitude, 
dumping gasoline from tanks in the bomb 
bay, burning more gasoline for an hour, and 
coming back to land approximately 25,000 
pounds lighter than we were at take-off. 

TE we lost an engine under the 6,000-foot 
mark, we could come to a stop before reach- 
ing the end of the runway, and without 
using the brakes, by reversing the pitch of 
the propellers. I had reversible propellers 
installed for just that reason. 


Colonel Warren: We sat there at the end 
ot the runway with the engines ticking over. 
I had run them up, and we were squared 
away for the take-off, facing the length of 
runway No. 26. I turned around and said to 
the crew, “Here we go!” Then I opened the 
throttles. 

We had a four-mile wind on our tail. The 
flaps were down 25 degrees, which is normal. 
‘The airplane felt good as we gained speed. 
We had the trim set exactly where it should 
be for fore-and-aft balance. That, I must say, 
was accidental. It’s hard to figure trim. It 
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was a very short time until we had full power 
on. That was 2,800 revolutions on the en- 
gines with 52% inches of manifold pressure. 

It was at about 2,000 feet of our run, 
maybe 2,500, that the least back pressure on 
the control wheel brought the nose wheel up 
just enough to clear the runway. I just held 
it there until the airplane flew itself off. It 
came off smoothly and cleanly. I don’t think 
anyone in the plane actually knew the in- 
stant when we left the ground. Our indicated 
airspeed was 148 m.p.h, We had consumed 
6,500 feet of runway. The controls felt firm, 
not soft, 

As we lifted off I turned to Colonel Irvine 
and said, “Bill, this is no different from 
thousand other take-offs we've made to- 
gether.” 

He replied, “If you ever had a take- 
your system, this was the time to do it. 

We got the landing gear up and pulled up 
the flaps very slowly, meantime gradually 
reducing power. We were climbing gently 
as we rounded the southwest end of Oahu. 

Maj. Norman P. Hays, 
of Seneca, Mo., naviga- 
tor: We held the take-off 
heading for a few min- 
utes as the airplane 
gained speed. The direc- 
tional gyro was set. It 
was checked with the 
astrocompuss. We used 
dead reckoning from the point of departure 
to the point of first climb. Then radio- 
compass fixes were obtained. 


Mr. Snodgrass: WVe pulled 1,450 horsepow- 
er from each engine at the start of the flight, 
once we were leveled off. That was 72.5 
percent of rated power. 


Colonel Irvine: The flight was going just 
the way we had planned it. The planning 
had been the hard part. In attempting a 
flight over an area where our best informa- 
tion indicated that communications would 
be undependable and ground-radio aids 
scarce, and where rescue certainly would be 
slow in coming if we were forced down, the 
first requirement was insuring the utmost 
reliability in the operation of the airplane. 
This involved two things: first, a thorough 
training of the crew to get the most out of 
the plane and its equipment, and exercises in 
the use of emergency equipment for both 
water and ice landings; and, second, the en- 


gineering preparation. We devoted three 
months to nothing but engineering calcula- 
tions. 


Mr. Snodgrass: We ran fuel flow-power cali- 
bration curves for the engines at 1,000, 
5,000, 10,000, and 15,000 feet. Torque 
meters showed us exactly how much horse- 
power was being drawn from each engine. 
At a preset altitude we used a given power 
setting to get an indicated speed, and cali- 
brated that for every altitude and power 
setting we expected to use. That, of course, 
had to be refined by calibrations for various 
weights. We tested the fuel-flow meters, the 
air-speed indicators, engine thermocouples, 
and everything else that would have to be 
calibrated in flight. 


Major Hays: It looked as though navigation 
would be something of a problem. There 
were no charts available of the kind I wanted 
for polar navigation. In fact, there were few 
polar-navigation charts at all. So I got a 
stereographic (three-dimensional) map at a 
scale of 1:5,000,000. Then a grid was con- 
structed and superimposed on the chart. 
Greenwich was used as grid North reference. 
The best available lines of magnetic variation 
were converted to grid variations and plotted 
on the chart. 

We didn’t take along any equipment like 
Loran. It was too heavy. For the same rea- 
son we didn’t take any navigation tables. We 
did take an air almanac and a new addenda 
sheet for correction of low-altitude refrac- 
tion. The most important item we took was 
the directional gyro—the magnetic compasses 
would be useless. Then, of course, we took 
two sextants for sun and star sights. 


Colonel Irvine: We did a lot of things to the 
airplane. In addition to installing bomb-bay 
tanks, we replaced two center-section regula- 
tion tanks with nylon cells to save weight. 
We installed a special fuel system. We fixed 
up the oil reservoirs of the four engines so we 
could pump oil from a reserve supply in the 
fuselage to any one of them. But, more im- 
portant, we could withdraw all the oil from 
any one engine if we wanted to and use it for 
the other engines. If an engine went bad, its 
oil wouldn’t be wasted. 

We replaced the regular landing-gear 
retracting system, which brought up the 
wheels in 30 seconds, with one that brought 
them up in nine seconds. That was for added 
safety in take-off because half of the total 


drag of a B-29 at speeds under 150 m.p.h. is 
in the landing gear. 

We pumped up the tires to 110 pounds, 
about half again as much air as they nor- 
mally carried, and let them stand for a week 
so they would get a permanent “set.” ‘Then 
we measured them and altered their wells to 
accommodate the stretch. 

By reducing the cowl-flap openings we 
knew we could pick up a few miles an hour 
in speed. By repeated flights we discovered 
we could open the two upper flaps on the in- 
board engines no more than 1% inches and 
those same two on the outboards about an 
inch and still get sufficient cooling with all 
side flaps completely closed. The cooling on 
the inboards was more of a problem, quite 
naturally, due to fuselage interference with 
the air flow. 


Lt, Col. Frank J. Shan- 
non, Sr., of Philadelphia, 
communications officer: 
The Dreamboat was 
equipped with a low-fre- 
quency adapter to cut 
through ionospheric dis- 
turbances if they devel- 
oped. I had talked with 
“fringe” fliers who had been on the edge of 
the auroral radio disturbances, and they had 
told me that, in the Arctic, communications 
simply went out. All of our air-ground com- 
munication was to be in International Morse, 
of course. 

We confidently counted on radio black- 
outs at from 60 to 70 degrees North. The 
“fringe” fliers said there would be no static; 
‘a receiver would just go ahead. The only 
thing we would hear would be the hiss of the 
thermal effect of the transformers, of the 
wiring and filament emission of the vacuum 
tubes. Low-frequency sending and receiving 
would cut through, but it would be practi- 
cable only at short range. 

I was prepared for another phenomenon— 
ionospheric “skip.” That comes from the 
high-frequency signals hitting the gaseous 
envelope surrounding the earth and bounc- 
ing back beyond the station you're trying to 
contact. 

But I figured we were covered for any 
kind of a contingency. I over-planned, in 
fact. Among many other things, I had asked 
that “hams” all over the country belonging 
to the American Radio Relay League cover 
my frequencies. They did—in volume. I got 
their reports when I got home. 
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Colonel Irvine: We had adequate safety de- 
vices if we were forced down. We took along 
the standard Air Forces emergency kit con- 
taining rations and medicines. To that we 
added a sea-landing kit, essentially the same 
oue used on flights against the Japs, and an 
ice-cap kit—carbines, ammunition, a special 
gasoline cook stove, food for three weeks, 
three complete sets of sock-lined felt boots 
for each man, fur parkas and trousers, and 
gloves, We studied the procedure for sur- 
vival in the Arctic. 

If we were forced down at sea, we would 
have two seven-man life rafts. In addition, 
each man would have his own raft attached 
to his ‘chute, his Mae West, fishing tackle, 
pyrotechnic signals, and equipment to make 
salt water drinkable. Our safety equipment 
weighed 120 pounds per man. 

It was because we had prepared so care- 
fully that we weren't surprised that every- 
thing seemed so routine once we were under 
way, 


Colonel Warren: When we had reached our 
maximum speed at original cruising power 
we were indicating 233 m.p.h. That was 
good. We had figured it would be only 228. 
For the first five hours or so we held 1,000 
feet of altitude. Then we hit a weather front 
and had to climb to between 5,000 and 
6,000 feet. It was soupy there. We climbed 
slowly, using no additional power. That 
would have cost us slightly more fuel. 

We held that altitude until we were 30 
minutes off the coast of Alaska, at Sitka. 
Then, still not increasing power above that 
for cruising, we climbed to between 15,000 
and 16,000 feet. It got dark just before we 
hit Sitka. Through a few breaks in the 
clouds we caught glimpses of lights below. 
We saw Juneau, too, by luck, but mostly we 
had to fly in soup. 

A weather-reconnaissance plane we talked 
to assured us we wouldn’t pick up ice, but 
we did. It was rime ice. That’s not the dan- 
gerous kind, and it did not become serious. 
We had no de-icing boots on the wing. They 
would have added weight and drag to the 
Dreamboat. 


Colonel Shannon: Communication was per- 
fect. We were equipped with frequencies of 
11,445, 8,200 and 6,355 kilocycles, and we 
were not out of touch with the Airways Com- 
munication System (formerly Army ACS) at 
any time. We worked WZJ at Hickam Field 
until we got past Fairbanks. I knew we could 
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work stations at Seattle, Anchorage, and 
Fairbanks—or try to—but then came a long 
break of more than 2,000 miles between 
Fairbanks and Frobisher Bay, Baffin Island. 
I assumed. we would have trouble there. We 


of a station on the west coast of Greenland 
known as Bluie West 8, another on the south- 
em tip of Greenland known as Bluie West 1, 
and others at Reykjavik, Iceland, and in 
Europe. 

By the time we were breaking out of 
Alaska and entering the Yukon Territory I 
was in touch with Bluie West 8. 


Mr. Snodgrass: Meantime, we were keeping 
a constant check on the fuel. We used our 
lift-over-drag ratios and refined them with 
considerations of propeller efficiency and the 
most economical fuel consumption we could 
reach. The consumption at the start of the 
flight had been 436 gallons an hour. That 
dropped steadily. 


Major Hays: We had to use dead reckoning 
when the airplane was between layers of 
clouds or in the soup. We had anticipated a 
nine-knot tail wind. The forecast winds were 
very accurate over the Arctic, and we 
checked them with celestial fixes when we 
could. These winds held good until we ap- 
proached Greenland. Then we hit head 
winds where tail winds were forecast. 


Colonel Irvine: It was plenty cold. But we 
encountered the arctic temperature modera- 
tion at altitudes that I had anticipated. Our 
outside temperature at 20,000 never went 
lower than minus 36 degrees Centigrade. But 
that drives you to bundling up-and then you 
sit there and shiver. A B-99 isn't insulated. 


Colonel Warren: We were in intermittent 
soup for about 1,000 miles inland. We picked 
up more rime ice. The amount of it never 
reached the danger point, though. Pretty 
soon the clouds began breaking up around 
us. We found ourselves over a low under- 
cast. There were times when the undercast 
was broken and even scattered. 

We could see mountains and lakes in the 
moonlight. It looked like pretty rugged 
country. You didn’t want any part of it. 

Just before sunup we approached Baffin 
Island. On its westward side and in the in- 
terior it looked as though it had been shaved 
off by a glacier. There wasn’t nearly as much 


snow as we had expected to see. There was 
plenty of snow, but we also could see bare 
patches of ground. As we passed the center 
of the island and got over the eastern part, 
the ground got tortuous in contour. On the 
east coast there were numerous big rivers, 
deep and not frozen over. There were con- 
voys of icebergs in them. 

Colonel Irvine took a look and_ said, 
“Here's where we sit back and listen to the 
sound of the engines.” 

We had some fun about then. I was sitting 
in the pilot’s seat. We had noticed a few light 
spots on the horizon, and supposed they were 
due to the Northern Lights. We had watched 
the Northern Lights during the night. They 
weren't very brilliant, nor did they have any 
color in them. One light spot appeared about 
20 degrees left of the nose of the airplane, 
now. It seemed to grow lighter. If that 
proved to be the sun, we would be off our 
course. The sun had to come up to the right 
of our nose. 

I started kidding Norman Hays. Nobody 
was worried. He's an excellent navigator. 
Moreover, he had had chances to get celestial 
fixes. But he got somewhat concerned him- 
self, It took a long time for the sun to appear. 
We couldn't see it yet but we could see its 
reflections on clouds. Finally it showed up— 
at five degrees to the right of the nose, where 
it was supposed to be. The first rays of dawn 
came on the wrong side of the airplane due 
to the rotation of the earth and the high 
latitude, 


Colonel Irvine: Sunrise in the Arctic is the 
most spectacular thing I have ever seen. Just 
before the sun cleared the horizon it was 
suddenly shaded by a greenish cast. It must 
have been a prismatic effect of ice particles. 


Colonel Warren: For about an hour after 
we hit the coast of Greenland we could see 
the ice cap. From altitude it looks like water. 
It has a characteristic wave formation. Here 
and there are cracks and crevasses, but on 
the whole it’s flat and smooth except for the 
waves. 

We passed a couple of hundred miles 
north of where the magnetic pole is plotted, 
and the compass needle still swung back and 
forth in a northerly direction. It swung the 
whole time we were in the Arctic, as much 
as 30 degrees off course. 


Colonel Shannon: Over Iceland we picked 
up another weather-reconnaissance plane. 1 


asked him what his conditions were and 
whether there was any icing. He gave me a 
report and told us not to reduce altitude. We 
were flying at 20,000, and I relayed that in- 
formation to the airplane commander, 

The weather plane’s call was WX-2. That 
puzzled me because those were the same as 
the call letters on the weather recon plane 
that had contacted us out of Sitka. I sitid to 
him, “Hey, I thought you were on the 
ground. Are you airborne?” 

He said, “Yes.” 

I said, “The last time I worked you, you 
were landing at Whitehorse (Yukon Terri- 
tory).” 

He replied, “I’m a weather-reconnaissance 
plane out of the 35th Reconnaissance Squad- 


ron. 

1 said, “Where is that?” 

But he wouldn't go beyond saying, “Our 
headquarters is in Newfoundland. 

I called Colonel Irvine and said, “Hey, 
we've got a weather recon plane.” 

Colonel Irvine replied, “Let's get on him.” 
So as soon as we could we changed to voice, 
4,220 ke., and the weather plane and Colonel 
Invine talked back and forth, 


Colonel Warren: The soup began breaking 
up about 300 miles from England. The sun 
went down. We caught a glimpse of Prest- 
wick, Scotland, and some other towns. Then 
the undercast became solid. We missed a 
sight of London and Paris entirely. London 
told us its Northolt radar station had identi- 
fied us, but we never did make contact with 
a British bomber that was supposed to come 
up and meet us. 

We swung about 50 miles south of our 
course in crossing the Alps, in response to a 
warning from the Paris radio that thunder- 
storms were building up ahead of us. We 
saw none. 


Mr. Snodgrass: Just after we cleared the 
Alps we shut off No. 4 engine and feathered 
the propeller. That was because we needed 
so little horsepower—the airplane had be- 
come so light—and I couldn’t get the total 
power output down by throttling back. We 
were pulling only 740 horsepower each from 
the three remaining engines. That was a 
special condition with this B-29, of course. 
We were stripped down and very clean. 
Our speed toward the end of the flight was 
only 174 m:p.h. The drop in speed had to do 
with the most economical power settings for 
the weight of the airplane. We could go far- 


Dec. 
1946 95 


ther at the reduced speed for our weight. 
Our fuel consumption at the end was only 
156 gallons an hour. Our gross w 
73,088 pounds when we reached Cairo. All 
that reduction, of course, was not due to 
fuel consumption. The engines each used 
about 38 gallons of oil on the flight. 


Colonel Irvine: The worst weather of the 
trip was still ahead of us after we left the 
heel of Italy. Over the Mediterranean we 
ran into thunderstorms, icing condition: 
clear ice, too, the dangerous kind—and even 
a fancy display of St. Elmo's fire. We were 
all over the sky from the turbulence. Then, 
suddenly, the weather cleared. All around 
us were fleecy clouds. Pretty soon the sun 
came up. 

The landing at John Payne Field in Cairo 
was routine. The Dreamboat tilted her nose 
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Snodgrass, flight engi 
iJ. Re Kerr and M/Sat. 


and put her heels on the ground like a lady. 
With the head winds we had encountered, 
we figured we would have 500 gallons of 
fuel left in the tanks, Actually we had 414. 

T'll take the Arctic, It’s navigable. Com- 
munication can be maintained. 


Major Hays: Except for what it does to a 
magnetic compass, arctic flying is just like 
flying over Missouri. 


Colonel Irvine: The Dreamboat stood the 
trip all right, too. When we got on the 
ground I asked Master Sgt. G. S. Fish—he’s 
the engineer attached to the Dreamboat and 
he really owns the airplane, you see-to 
check up on both airplane and engines. 
Pretty soon he came back and reported. 
“Boss,” he said, “all she needs is some gas 
END 


. Hays and 
g) Lt. Col. F. 
ireroft engi 


LOCKHEED SATURN. Designed to serve small towns with limited 
Girport facilities, this twin-engine transport uses exhausts f 
more power and a laminar-flow wing for more speed: takes off 
with @ 1,500-feot run. It needs no special servicing devices, and 
both passengers and cargo con be taken aboard without romps. 


Britain Mass es Homes. Cranwell House (inset) is one of Eng- 
land's answers to the problem of 4,500,000 homes leveled or damaged by Nazi bombs. 
Cranwell is a two-home unit that costs $13,000 and takes thre to build. It is built 
of 3-foot-by-9-inch hollow fire-clay blocks, shown above, at right. Since these ar 
simply dropped into place and locked together, unskilled labor can be largely used. 


Electri al to flies and harmless to man, the electric screen 
shown below, at right, consists of horizontal bars spaced % inch apart, with every other 
bar positively charged by one pair of vertical struts. The alternate bars are negatively 
charged by the other pair of struts. Moisture from an insect’s body closes the 10-milli- 
ampere circuit from one bar to another. ‘The screen is produced by the Detjen Corp. 


mognified photo shows o horsefly 
trocuted by the current flowing be. 
n two bars of the electric fly screen. 


ish have borrowed from their Queen Bee 
radio-controlled aircraft to build a 
Queen Bee experimental farm tractor 
with remote control. The machine's 
controls are operated by motors pow- 
ered by compressed air, which in turn 
are controlled by electrical relays ac- 
tuated by radio signals. A demonstrator 
is shown above directing the tractor 
with a hand control box. The Queen 
Bee makes turns and plows a straight 
furrow. The fortunate farmer of the 
future will be able to sit at ease out of 


New French Farm Hand. 
‘The tractor below is a postwar product 
of the Societe Nationale de Construc- 
tions Aeronautiques of France. The ma- 
chine has five speeds forward and later- 
ally adjustable wheels in the rear. It is 
now being tested on French farms pre- 
paratory to going into full production. 


the weather and direct as many as six 
such robots staggered one behind an- 
other. The tractor is still in test stage. 


‘ 


{t's pure myth that o chameleon has the 
nate power to change its color to match its 
background. The popular fallacy springs from 
the fact that the sub-lizard does change its 
hue from time to time. But this change hos 
nothing to do with the color upon which o 
chameleon is placed. It is involuntary; there 
the cham 


in light, temperature and the woy it feels. 
In the picturas on these pages an American 
chameleon of the genus Anolis is given ample 
chance to exhibit its color prowess, but it 
falls down in every instance. At right, the 
reptile stays green on a red background. 


PSM photos by W. W. MORRIS 


Probably the story of the chameleon that 
went crazy trying to match a Scottish plaid 
has contributed to the unfounded belief that 
2 chameleon can conform to the coloring of 
its surroundings. When the picture above was 
taken, the reptile showed no mental insta- 
lure to do something about 
crouched. Zoologists 
ree that the sub-lizord assumes a green 
, frightened, angered, 
‘or dead—and for no other condition. 
100 sefence 


The color of the plaid on which the chameleon 
rests in this photo remoins the same. Outward 
conditions have changed, however, and the 
chameleon has been forced to abandon its gr 
hue for brown. The reptiles take on @ brown dit- 
coloration in response to low temperatures, huhger 
or strong sunlight. In this test the creature sti 
displays. no. signs of senses over 
futile struggle with the plaid. It takes about thre 
minutes for a chameleon to change comple 
from one color to another. 


The chameleon in this picture remains brown 
egainst @ background of yellow. The New York 
Zoological Society, where these tests were stage: 

xplains that the sub-lizord hos three type 
color chonges: (1) uniform brown above and 
flecked with brown below; (2) pure, pale 
above and white below; (3) mottled brown ol 
and flecked with brown below. Sometimes 
color is bright green or intermediate shades of 
light brown, ye. 


It can no more pick its color than 
a zebra can its stripes. 


Blasting forever its reputation for free-wheeling 
color changes, the chameleon in this final photo 
remains brown against @ green background. In 
the picture at the top of these pages the reptile 
fed that it had the ability to furn gr 
he ith all the encouragement of its s 
ings it retains its brown color. Brayton Eddy, acting 
curator of reptiles for the New York Zoologicol 
Society, points out that male chameleons in 
courtship or combat sometimes display o brilliant 
red dewlop, or throat fan, 
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STEAM GAUGE 


Driving @ locomotive is essentidlly simple, but the 


finer points of an engineman's work make it one of 
trantportation's most demanding jobs. The pictures 
‘on these pages show the principal parts of the job 
end a of the myriad details that make 


1, With brakes, water level, steam pressure and 

dozens of other items checked, your engine is 

coupled to o I7-car passenger train, You turn the 

reversing screw full right for maximum piston stroke. 

Note that ind fe (A) is in "on 
Wt ha 


ENCE y 


Taree, WATER LEVEL 
WATER GAUGES 


‘Cur.of a seeeo 
weconoee 


Tutor aver 
Hanous 


IMOEPENOENT BRAKE 
NAIVE WANOLE 


SANOER OFtRATING 


AUTOMATIC BRAKE 
Yauve mano 


Cur OuT cock 
ENCINEER'S SEAT 
Ox CUSHION 


actor staRtina 
VAtvE WaNDLE 


it hard. Above is 2 simplified drawing of the cab 
of a New York Central Niagara-type locomotive 
With tender two-thirds loaded, the engine weight 
808,400 pounds; it is 115/2 feet long. Your seat for 
the demonstration is on the right of the cab 


2. You release the independent brake, used to hold 
train in station, before opening throttle, As train 
gains momentum, the reversing screw is gradually 
turned left, toward the neutral position, to shorten 
peed. The screw's func- 

lar to that of the spark on 


He for a given speed. The locomotive's 
drivers carry 275,000 pounds of if 
sufficient friction to start the tr 
engine is so powerful that it 
“take the slacl 


5. Well on the way, you encounter the first yellow 
caution signal and slow down so that you can stop 
within the range of your vision, os the next signal 
Block may order you fo do. To pow @ contion 
signal, the forestalling lever is pulled back. If lever 
is not pulled, brokes will be set automaticolly by 
the block signal system's safety devices. If the fore- 
stalling lever is held back for more than 15 seconds, 
the brakes set anyway. 


put some sond on 
ax it sounds, The throttle has to be closed to 


6. A clear track chead. Occasionally, you glance 
ot boiler water level, steam gauge and other dials. 
If the water level is too high, water may seep into 
the cylinders, sacrificing power: too low a water 
level damage to crown sheet and a possible 
explosion. All the woy, you keep your eyes open 
for signals. In engineman's parlance, the track on 
this side of signal is yours, that beyond the signal 
longs to the roilroad company. 


The 19-inch station 
wagon at right has 
hardwood body like 
‘an original. The doors 
‘open and close ond 
there ore enough 
seats for a whole doll 
family. Made by Bud- 
dy "L" Toys, of Glens 
Folls, N. Y. About $6. 


At right: This stream- 
lined ship, unlike mony 


Model comes as a kit of 
prefabricated parts to 
be assembled ond 
painted. About $3. 
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A colliope for the nursery circus mo!ss 
music electronically with regular radio tubes. Pro- 
duced by Tee Gee Metal industries, of Brooklyn, 
N.Y. it has sharps and flats to familiarize o child 
with the piano keyboard, About $20, 


The Return 


This year’s mechanical marvels 
are sturdier, more realistic 
—and more expensive. 


At left: This 8Y4-Ib. racing cor is driven at speeds 
‘of 75 to 90 m.p.h. by its two-cycle gasoline motor. 
The cast parts are magnesium; the 
Pneumatic. It is manufactured by Dooling Bros. 
of Los Angeles, Calif. Body, $45; engine from $22 
to $35 more, 


At right: When Junior pulls the string, Flippo will 
Hounder long. on his ‘ippers. actos ther flow, 
spit @ block on his nose. Flippo, who has no 

sor wheels, is manufactured by the Noma 


Electric Corp., of New York. About $2. 


The sturdy little "Buzzo" choe-choo, above, goes A child will find himself making invisibl 
‘round and ‘round and ‘round on a self-contained 
flashlight battery. The current 


ink before 
he can say “potassium thiocyanate” with Lionel 


new Chem-Lab, above. A comic book, each page 
the engine thot puthes agoinst the explaining a chemical iment, car i 


shoe him 
notched track. No wires or winding. About $5. olong to the story's conclusion. About $8. 


“of the TOY: 


his 26-pound, 40-inch-long “handcor” oper- 
tes like the real thing—by moving its hand levers 
forward and backward. It is made by the Kalo: 
mazoo Mfg. Co. About $18. 


Bolow: This minioture reaction engine is made by 
Minijet Motors for model planes, racing cars and 
speedboats. It uses regular gasoline, has a 
three-pound thrust, weighs 16 ounces. “About $35. 


New scooters. At left: A three-wheel model made 
by the Tennessee Aircraft Corp. About $15. Above: 
A ratchet-drive model made by Coaster Craft 
Scooter. About $15. 


Above: Bridges, skyscrapers and o variety of other 
structures can be built with this aluminum con- 
struction set. It includes @ riveting tool and blue 


prints. It is @ Fox Toy Co. product. About $3. 


Above: In the summer the Sledmobile con 
be used os a wagon and in the winter ke 
sled. 


At right: Keeping up the times, model-air- 
plane builders now stress jet planes. Mel Fo: 
Shooting Star kit is made to scale. About 75 conts. 


Below: Precision-molded for balance, with a smooth 
surface that reduces air and point-of-contact fric- 
fion, the plastic top is o marathon spinner. Made 
by Plostic Molded Products, Inc. About 50 cents. 


Below: This three-quarter-size telephone sot can be 
used for room-to-room calls. Flashlight batt 
ply its current. Pengo, Inc., makes the set, whic 


includes 50 feet of wire. About $12. 


Below: Knee-action wheels are featured in the Below: The 8Y/-pound McCoy car has gone 116.4 
Keeco Flyer aluminum roller skates. A poir of the —m.p.h. A ram-air-intake gas engine costs from $22 
skates weighs o pound, needs no oil. About $7.50. to $35: the car, without engine, about $42,50. 


‘A magnet hidden in his mouth enables Nippy the 

to snap ct a metal-cored plostic bone and 
it fast. Made by Winchester Toy Co. of 
About $6. 


Lionel trains have 9: 
medi 


lectronic. Ten different 
frequency waves, controlled by buttons 
on the transformer below, stop and stort trains, 
couple ond uncouple cars, sound the whistle, and 
activate unloading devices—all anywhere clong 
the line. The tiny receivers are no bigger than & 
watch. The smoke-puffing train in bottom photo sells 
for $75. Service stations will convert older types. 


powered by motors 
alleat wing flaps. 


on Flyer trai 


Below: The scale-model American Flyer cars are 
plostic and weigh only one-third as much os metal 
cars, permitting longer, more realistic trains. 


Above: From England come these miniotures of 
stonderd English automobiles, powered by spring 
motors, They ore mede by Tr-Ang Minto. Lines 
Bros, Ltd, of London. The larger types, $2; the 
smoller, $1.25. 


This scale-model bucket looder works just like an 
al. The mode! earth houler dumps load 
pressed. The Charles W. Doepke 
Mig. Co., of Cincinnati is not yet in full produc- 
tion Buelet loader, about $14: earth hauler, $12.75, 


Latent construction talents of the 
playroom set can be developed— 
if father doesn't steal the oct— 
with the Vinylite plastic building 
sets produced by the Du Page 
Plastics Co. A complete village 
(upper right) of 30 buildings can 
be built with plastic bricks 
(above), scaled 4 inch to one 

#. In building, dowels are in- 
in @ perforated baseboard 
the blocks are slipped on the 
dowels. The village comes with 
stores, factory, public 

gos station, theater, 
stand, airport build 
ing and a real electric-light plant, 
Then there are windows, doors, 
shutters, flower boxes, imitation 
gloss bricks, sandpaper strips for 
Streets, and toweling to represent 
grass and shrubbery. The boy at 
Fight is building a typical home. 
Below is o wall showing the sup. 
porting dowels. The sets come in 
10 sizes, the smallest with 400 
pieces for $4, the largest with 
3,500 pieces for $27.50. 


___Idlike 


Cartoons by _—=Everybody has his own pet idea of some gadget he would like to see in general 
SYD LANDI vse. What is YOURS? Popular Science Monthly will pay five dollars for every such 
suggestion that its editors decide to publish. 


Ball-Repelling Panes. Window- Sneeze Trap. Coughers or sneezers 
panes of a plastic able to shrug off a wild who attend shows and concerts should carry 
baseball without damage would be re- small, soundproof boxes to catch their noises, 
assuring to Frank Raimo, Jersey City. ‘ thinks Hildagarde Herzinger, Chicago. 


Bandit Cateher. To disarm bandits, Eleetrie Fishhook. To stun hooked 
James Ledbetter, Atlanta, Ga., would equip fish and make certain the big ones are 
stores with loudspeakers that, when set off landed, Paul G. Cluver, Watseka, Ill, sug- 
by a clerk’s foot, bark “Drop that gun!” gests a fishhook charged with electricity. 


Eraser Key. An extra typewriter key End Handles on Luggage. Aboard 
that would merely have to be pressed crowded trains, end handles would let bags 
to erase mistakes would be a boon, ac- be carried the long way and thus save space, 
cording to John Dosland, Moorhead, Minn. says Mrs. Robert Graham, Cameron, Il. 
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Plastic Bearings 
Tell All 


‘EW transparent plastic 
N replicas of bearings are 
helping Westinghouse engi- 
neers design smaller motors 
with more power. They can 
look right into the bearing 
while the machine is run- 
ning and watch the oil, dyed 
red, flow into the various 
parts of the bearing. Thus 
a check can be made on 
whether the seals are work- 
ing properly, oil passages 
are allowing the correct flow 
of lubricant, and relief 
points are properly located. 
Bad design starves some 
areas of oil and the bearing 
cannot carry a full load. 
Previously, designs were de- 
termined largely by trial and 
error. The bearing models 
ure machined out of Lucite 
with the same close toler- 
ances as the metal originals, 


Camera Theodolite Tracks “Old Needlenose” 


LLOWING the flight of pilotless aircraft that 
vel at supersonic speeds requires special 
instruments. The tracking theodolite, below, is 
equipped with recording apparatus and geared to 
‘an automatic motion-picture camera. By using 
this device in combination with radar, a missile can 
be followed from the moment of launching until 
it comes to earth again. The theodolite, being ex- 
amined by engineers S. L. Lewis and Waine 
Archer, permits a permanent record to be made 
for later study. 


Bowing photos by Vernb Manion. 


Me ares. a) 


for use with 9 
shown soaring al 


ing towe 
missile, nicknamed “ 


Inky Poo, the machine that drives spikes by the pair, is John Henry's opponent. It is an imag 
creation of plastic, metal and rubber to delight any model moker. Hand indicates the. scal 


Ingenious Models Bring John Henry Folk Saga to Movie Life 


OHN HENRY was the fabulous super- 
strong man of the workers who built the 
railroads, just as Paul B as of the 

lumbermen, John Henry's great con’ 

against the machine is an epic of Ameri 
folklore. Now George Pal, cartc 
er, has brought the story to the scree 


Inky Poo and John Henry stort at the mouth of 
tunnel to see who con first lay track to the finish. 


matching John Henry 
eam track-layiny 

hine named “Ink "Seven plastic 

torsos, 73 pairs of woodei nd 42 rubber 


, is also shifted into a new 


position between each frame. 


True to legend, John Henry wint the race with his 
mighty hammers flying but kills himself to do it. 


BULKHEAD 
COCKPIT 


~_TO ENABLE PuOT To 


ESCAPE CRASH 


Britain Goes Supersonic 


Engineers race to design first 
plane to fly faster than sound. 


RITISH engineers are making an all-out 

attempt to build aircraft that fly faster 
than the speed of sound. To do it they are 
concentrating on developing gas turbines, 
jet propulsion and rocket engines. 

British airplanes have broken existing 
world speed records in recent months. Now 
British experts are developing engines and 
planes to set fresh marks. Hint of what 
they are like is given by the canceled Miles 
52, apparently obsolete even before com- 
pletion. The M-52's 17,000-hp. three-stage 
power plant almost filled the fuselage. Ex- 


=) Sai 
aa Bes, way ae 


haust from a jet engine with centrifugal 
blower ran a gas turbine. This brought 
more air into the stream and pushed it into 
a duct. Here more fuel was burned to give 
an extra push. The plane was expected to 
hit 1,000 mp.h, 250 m.p.h. faster than 
sound, The ones under wraps presumably 
are planned to do even better. 

The solution of supersonic difficulties is 
complicated by the fact that ordinary wind 
tunnels cannot be used for testing. Air 
bounding off the sides sets up disrupting 
currents, and a shock wave “chokes” the 
tunnel. For this reason British engineers 
are using various types of pilotless models, 
some dropped from high altitudes, some de- 
pending on rockets. 


Various designs proposed for super- 
sonic aircraft. The swept-back wings 
tended to cut 


JO AVOID COMPRESSIBILITY ANO REDUCE 

“WAVE DRAG" THE WINGS OF SUPERSONIC 109 Fie macaia cos! 
AIRCRAET MUST BE THIN, BI-CONVEX Ie? atSw Souics 
AND SWEPT BACK. Sirens 


The subsonic wing, at left below, pil 
SUPER-SONIC up compressed air chead of it ot 
speeds approaching that of sound. 
The supersonic wing, at left obov 
‘—thinner and more pointed 


Y.CHANGE ASSOCIATED WITH FLIGHT en Tid arene on sou 
PRON ERS © YB ROMS SEK 


Sc nie poet Draka = oa mueetoar are ‘fue soaces rach ue Two woes Mist Be BALANCED AD 
Citak oF caanity OF Tae ASROMANE may 


babe SNA 


Above: Rearward shift of the center of lift ot 
supersonic speeds must be balanced by front 

1g whore lifting power increases. Below: Tho: 
eircraft, British, American and German, have spi 
ciol shopes to delay compressibility troubles, 


rz Sree 
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Conveyor-Belt Harvesting. Let- 
tuce and other crops on big western ranches 
are being gathered more quickly with the 
help of conveyor belts like the one shown 
above in an Arizona lettuce field. Fifteen 
men feed each of the belts, which move 
through the huge fields at two miles an hour. 


Aluminum Rowboat. Douglas Air- 
craft makes this rowboat of airplane-type 
.040-gauge dural. The surface is anodized 
to make it corrosion-proof, seams are riv- 
eted and spot welded, and air tanks main- 
tain buoyancy even if craft fills with water. 


The belts, rumbling along on gas-pipe roll- 
ers, are 30 inches wide and 135 feet long, 
and each is powered by two 85-hp. Ford 
engines. They carry the produce up above 
tractor-drawn trailers and drop it into steel 
baskets. The machines are made by the 
Gaudin Motor Co., of Salinas, Calif. 


Durable Orehid. Made of Lumarith 
plastic, the once-fragile orchid becomes 
washable and long-wearing. William Farris, 
of Alhambra, Calif, began making the 
flowers in a navy hospital; now 10 disabled 
veterans turn them out in his home factory. 


CRAFTWORK 


HOPPING days before Christmas don't 
S count when the presents are turned out 
in your own home workshop. Despite ap- 
pearances, the three projects here can be 
built in short order, and with little cost for 
the materials used. 


TIN-CAN STOCK IN THE LAMP shown at top 
is good materiol for decorating with paint ond 
decals ond may be cut from a 2- or S-gel. can. 
The project is described on poge 162. 


A GAME OF SHOOTING DISKS, in the photo 
‘ot center, calls for just enough skill to give 
cll_members of the family a thrill. How it is 
built and played is told on page 151. 


DIMPLES IN COLOR mats the little basket of 
clear plastic just at left something different. 
Construction steps are also on page 151, 


Hammer-Head Lock. The men- 
ace of hammer heads that fly off the 
handle is met by a device developed by 
Vincent Iavarone, of New York City. 
‘The inner face of the hole in the head 
is notched and the handle recessed to 
hold a hairpin-shaped spring. The two 
ends of this spring, pushed together 
when the handle is forced into the hole, 
spring apart once it is in position, 
catching one end in the notches and 
locking on the head. 


Low-PRESSURE 

DIAPHRAGM 

HIGH-PRESSURE 
DIAPHRAGM, 


HUB CAP 
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NEW IDEAS 
from the 


INVENTORS 


Combination Spoon and Fork. 
This ingenious instrument, designed by 
Samuel Lapin, of New York City, works 
both ends with one handle. One end is 
‘@ conventional spoon; the other, a two- 
pronged fork. It spoons or spears fruit 
from a jar, or from a drink that it also 
stirs. The fork is suitable for sea food. 


—s 


INSERT WAIL 
THROUGH HOLES 
TORELEASE 
SPRING 
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Leaky-Tire Alarm. A clapper warns 
you of improper tire inflation in a device in- 
vented by Arthur M. Heath, of Houston, Tex. 
A double-action valve, set inside the hub cap 
and connected with the inner tube, remains 
closed only when the pressure is just right. 
Low pressure or over-infiation opens the valve, 
allowing’ air to operate a tiny motor that bangs 
the clapper against the inside of the hub cap. 


THREADED 
LOCKING BOLTS 


Expansible Suitease. Added room 
to cram in an extra pair of shoes without 
bulging the suitcase is provided in a novel 
piece of luggage invented by Pearl Frand- 
sen, of New York City. Extra compart- 
ments can be bolted to the ends of th 
suitcase to provide more space. Any of the 
three sections can also be used individually. 


FLINTS 


FLEXIGLE 
SHAFT 


PUsH- 
turroW 


COILED 
BAND SPRING 


WINDING COLLAR 


COMPARTMENT 
FOR DRYING 
AGENT ~ 


DENTAL FLOSS 


Pocket Toothbrush. 4 tooth- 
brush as easy to carry as a cigarette 
lighter is the invention of Marcel 
Boulicault, of Ladue, Mo. The head 
folds back into a recess in the handle, 
connected to a supply of moisture- 
absorbent and disinfectant material 
to keep the bristles in proper condi- 
tion, Dentifrice and dental floss are in 
a dust-proof cartridge in the handle, 


Mechanical Flash Lam 
nal light needing neither electricity nor fuel 
has been invented by Robert A. Adams, of 


A sig- 


next to each flint are geared to a flexible 
shaft, which is turned by a spring in the 
handle to spark the flints. 


” 
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Something new in 
equipment for moving factory materials is 
a truck with its power plant and drive 


wheel built as a single rotatable unit. The 
design eliminates the need for a reverse 


300-M Air Liner. Sixty-eight 
passengers can be carried by day and 26— 
in berths—by night in the new Douglas 


gear. Power is supplied by a six-horsepower, 
single-cylinder, air-cooled engine through 
an automatic transmission and clutch. The 
truck, a Salsbury Motors, Inc., product, 
attains a speed of eight miles per hour. 


DC-6, a four-engined, 8,400-horsepower 
transport that cruises at 300 m.p.h. The 
cabin is pressurized, sound-insulated and 
air-conditioned. The red on the outboar 
engines on the plane in the picture below 
signifies that it is on an experimental flight. 
More than 150 of these transports 

been ordered by domestic and foreign lini 
To learn how its engines operate, air-line 
pilots, shown in the inset, are stuc 

half of a Pratt and Whitney R-2800 power 
unit used on the DC-6. 


How GOOD 


By GEORGE H. WALTZ, JR. 


are Synthetic Tires? 


" Very good—and getting better: they'll be tougher and good-looking, too. 


N LESS than five years you will be able 

to buy a tire that will go 100,000 miles— 
much farther than most owners drive their 
cars. Dr. R. P. Dinsmore, the Goodyear 
Tire and Rubber Company's vice-president 
in charge of research, makes this prediction. 
Improved synthetic rubbers used in smarter 
ways will make that tire possible. 

Our first synthetic tires were poor sub- 
stitutes for the natural article—they wore out 
quickly at normal speeds. They cracked, 
they overheated, they tore apart. But each 
year brought improvements, and by pooling 
research efforts the major rubber companies, 
under the Government Office of Rubber Re- 
serve, soon produced a synthetic tire that 
would stand up. Today, severe road tests 
prove that the modern synthetic tire for pas- 
senger cars wears as well or better under 
normal use than the prewar natural-rubber 
product. As for inner tubes, today’s syn- 
thetic tubes have proved themselves so 
far superior in some respects that natural- 


rubber tubes may never again be produced. 

During the war the rubber industry's pro- 
duction problemi was one of quantity. Mil- 
lions of tires were needed by our armed 
forces and our civ transportation sys- 
tem. Now, the tire makers can concentrate 
on quality. Research is progressing in many 
directions. By using radioactive isotopes in 
blends of synthetic mixtures, laboratory tech- 
nicians are seeking particularly to find out 
more about special-purpose rubbers. With 
radio-sulphur in place of ordinary sulphur, 
they hope by the tracer technique (PSM, 
May “46 p. 91) to solve the secrets of vul- 
canization processes for both synthetic rub- 
ber and natural rubber. By studying the 
molecular construction of synthetic rubber, 
they hope to learn why it has a tendency to 
heat up more than natural rubber when it is 


xed. 

One of the biggest pieces of research 
news to come from the rubber laboratories 
recently is “white” carbon black. For 35 
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in making @ 6.00-16, fou 
mmiautomatic machines is to pla 


joker strip have been 
ips of fabric known 
beads 


‘ore to kes 


years tire builders have used carbon black— 
ordinary black soot—as a binder to give 
added tear resistance, abrasion resistance, 
and tensile strength. This meant that all 
strong rubber had to be black. To build 
whitewall tires, strips of weaker white rubber 
had to be bonded to the outer wall of the 
black casing. With “white” carbon black, 
pure white—or even baby blue, orchid, or 
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2. As the drum rotates, 
of fobric 


essures ut 


lays on first 
This method 


almost any shade to suit the color of your 
car—can be made with all the strength and 
wearing properties of black rubber. “White” 
carbon black, a development of B. F. Good- 
rich Company, is made from an easily ob- 
tained natural source—white sand. Ethyl 
silicate, a highly volatile liquid obtained 
from sand and alcohol, is burned and white 
soot results. 


The old method of putting on o treed. Here again, 


the responsibility for quolity on the operator. 


Research has also improved tire manufae- 
turing methods. Before the war, the build- 
ing of a tire was primarily a hand operation. 
Much depended on the skill and dexterity of 
the individual worker. Now semiautomatic 
machines controlled by a network of photo- 
electric cells and electronic tubes turn out 
uniform tires more than 50 percent faster 
than the older methods. 


3 


3. After beod 
itchers come nto make a turn-up of 


securely wrapping the beads, 


6. Looking like o barrel with both ends removed, 
r 

gives it o quick check before placing it on conveyor 
to go to inspection station. (Goodyear photos.) 


Even when we again can get all the crude 
rubber we want from the East Indies—a 
matter of 12 to 18 months—synthetie rub- 
ber will probably still be used to make a lot 
of passenger-car tires. First, the current 
high price of 23% cents a pound for crude 
rubber, as against 18% and possibly 15 cents 
for synthetics, favors synthetic rubber. The 
average automobile tire uses about 11 
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pounds of rubber. so the raw-material cost 
for natural rubber would be at least 55 
cents more. Second, rubber experts have 
tremendotis faith in future 
And we 


synthetic devel- 
50,000,000 in- 


opments have a 


vestment in Government-owned synthetic 
rubber factories. 
At present, as during the war, we are pro- 


ducing four principal types of man-made 


rubber: GR-S (Government Rubber—Sty- 
rene); GR-I, or butyl rubber; GR-M, or 
neoprene, and GR-A, or buna-N. 

GR-S is the standard bulk, general-pur- 


pose synthetic rubber for tire casings, shoe 
soles and heels, rubber boots and mechani: 
cal goods. More of it is made than any 
other synthetic rubber. It is doing a good 
job of filling our needs, but rubber tech 
nologists are by no means convinced that it 
is the ultimate. They feel that research 


eventually will come up with a man-made 
rubber that not only will be 
or better” but will far 
product. 

In a single laboratory maintained by the 
Office of Rubber Reserve at the University 
of Illinois, at least 50 new types of synthetic 
One of these 
called sodium rubber, shows promise in lab- 
oratory tests of being a better general-pur 


just as good 


surpass nature's 


rubber have been produced 


A comparative air-diffusion test 
war bes needed air every two w 
butyl tub wire attention only three of four 
times a year. Tire with natural tube, above, lost 
seven pounds’ pressure in three weeks; butyl 


nares} 


Why butyl tubes ore better: Natural rubber, obove, 
tends to tear if punctured. Butyl, below, does not 
tear and octually clings to nail. A 90-mile test 
run with identical nail-pierced tires left o natural 
tube flat while its butyl rival still had 25 pounds’ 
pressure, 10 pounds of which it held for 12 hours. 


pose product than GR-S, particularly in its 
resistance to overheating and cracking—im- 
portant in the manufacture of tires. Enough 
of this new sodium rubber has been pro- 


tube, below, lost none, Butyl's superiority is im- 
portant because @ four-pound pressure drop, por- 
fievlarly in synthetic cosings, cuts fe more 
thon 15 percent, boosts gasoline consumption by 
(U. S. Rubber Co. photos) 


cone gellon in 12. 


duced experimentally for use in a test tire. 

GR-I, or butyl rubber, is the one that 
gives us our better-than-natural rubber tire 
tubes. Butyl inner tubes have proved far 
more durable than those of the natural prod- 
uct. Once inflated, they hold 10 times 
better than a natural-rubber tube, and they 
perform much better after being punctured. 

Our two other synthetic rubbers—GR-M 
and GR-A—both have proved excellent for 
specific purposes, in which they out-perform 
natural rubber. GR-M’s superior properties 
are its resistance to chemicals, oil, heat, air, 
light and flame, making it valuable in the 
production of oil-resistant hose, ‘electrical 
insulation, gaskets, aviation gasoline tank: 
and belting. GR-A, both oil and cold-re- 
sistant, is a perfect material for self- 
fuel hose and fuel tanks for airpl 
proof and coldproof fabrics, and as 
for abrasive wheels. These two synthetics 
perform jobs that natural rubber could 
not do. 

The end of the war brought no lull in 
synthetic production. On the contrary, 1946 
will be the biggest production year in the 
history of the industry, By years end we 
will have used approximately 1,000, 000 
long tons of rubber (a long ton equals 2,2: 
pounds), over 70 percent of it niet 
In 1940, the record prewar year, the total 
was 651,000 tons, of which only 


were synthetic. In 1947, with mure natural 
rubber available, the balanc xpected to 
level off to a 50-50 percentage. 

One plan in the minds of tire builders is 
a combination of synthetic and natural rub- 
bers to produce a supertire that will be su- 
perior to one made wholly of either, Each 
product would be used as an independent 
building material—natural rubber in the spots 
where it does the best job, synthetic at the 
points where it excels. 

The rubber industry's research chemists 
today have two main goals: to produce a 
synthetic rubber that can be tailor-made to 
fill every need, and someday uctually to 
synthesize natural rubber from chemicals. 

In the offices of each of the major rubber 
companies stands a row of half a dozen or 
more three-drawer metal filing cabinet: 
These contain the thousands of reports 
sued by the Office of Rubber Reserve out- 
ining the results of all experiments and tests 
Sovernment and the rubber 
¢ the start of the war. Ac- 
cording to Dr. Waldo L, Semon, famous 
rubber technici nd director of research 
of the B. F. Goodrich Company, “Those files 
may well contain the hint that will lead to a 
synthetic rubber better than natural rubber: 
or any man-made substitute so far known.” 

Perhaps even a tire that will last as long 
as the car is not too much to expect. END 
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A One-Minute Primer of Synthetics 


MAIN USES 


Tire Casings 


CES ae (As good as natural for 
passenger-car fires) 
GR-I Inner Tubes 
(BUTYL) Rereleee (better than natural) 
Heat-, Oil-, and Flame- 
COPRENE AssivienesSenise Resistant Rubbers 
si (better than natural) ” 
ora Crude Oil or Alcohol ond Cold-Resistant 
ey (Butadiene) and Rubbers 
Acrylonitrile (better thon natural) 


9998 125 


BETTER AIR FOR COMMONS. The British Notional Phys- 
ics Loboratory has built o model of helf of o proposed 
debcting chamber (above) for the new House of 
Commons to test the ventilation system. Eoch conelike 
Jamp on the benches emits the body heat of two persons. 
The cir inlet con be seen ot left under the gollery. 
Inset: A physicist checks the temperature of a lamp. 
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AAF Aero Medical 
to combot oxygen 
W provides inter 


Atom 


World's oldest plastic will 
shield health and machines. 


Here a soldier of some unwanted future day 
enters an atom-bombed area wearing an art 


be o peril, as evidenced by 
@ key, above. It was made by 
of sand fused in Alamogordo blast. 


= PET idea of self-styled camouflage 
the war was to build 


xperts € 


warplanes of glass so that they could not 
be seen. Glass airplanes never flew, but The world has passed progressively 
is being used, because of its strength, through a Stone Age, a Bronze Age and a 
in airplanes, artificial arms and legs, bullet- Steel Age. Glass experts believe that we 
proof armor, arctic clothing, boats and now are entering a Glass Age. 

canoes, fertilizer, su al bandages and A major glass-research program at the 
fillings for teeth.’ One large glass company University of Pittsburgh, directed by Dr. 
now is produ than 4,000 Alexander Silverman, head of the Univer- 
different forms and mental pro- — sity’s chemistry department, is aimed at the 
jects covering some 30 mar ntial uses. solution of some of the age-old secrets of 
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glass. By using radio-isotopes as tracers, 
Dr. Silverman hopes to find out how the 
raw materials in glass melt, how the glass 
flows during melting—and what causes de- 
fects in glass. His findings may take many 
of the “ifs” out of glass manufacturing and 
open important new fields for future re- 
search regarding the world’s oldest plastic. 

A firm believer in a Glass Age, Dr. Silver- 
man foresees great advances within five 
years, One of his most spectacular prophe- 


1. Illustrative of the many new uses of glass is 
‘the making of molds that permit electronic vuleon- 
ization of sponge-rubber auto seat cushions. First 
step is to place glass-cloth layers on wood form. 


cies is that glass will be used as a defense 
against the atomic bomb. The same ele- 
ment that is used to make the bomb— 
uranium—can be used to produce a glass 
that provides good protection against harm- 
ful radiations. Garments and helmets made 
of cloth spun from uranium-glass or lead- 
glass fibers, says Dr. Silverman, would per- 
mit safe entry into atom-bombed areas. 
Special oxygen respirators, equipped with 
glass-insulated high-frequency _ precipita- 
tors, would keep radioactive dust out of 
lungs of rescue workers. 

One of the most important recent glass- 
fiber developments is the perfection of a 
method for reinforcing other plastics with 
glass, just as we reinforce concrete with steel 
rods. Glass-reinforced plastics have many 
metal-like qualities, yet can be fabricated 
easily and inexpensively without compli- 
cated dies or high-powered presses. Al- 
most as light as aluminum, they have the 
strength of many of our stronger structural 
metals. Designers and engineers are finding 
them ideal for use in molding railroad-car, 
bus and automobile bodies, airplane fuse- 
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lages and parts, boats and canoes, fishing 
rods, luggage, football helmets, artificial 
arms and legs, furniture, kitchen and bath- 
room assemblies and home appliances. 
Fabricating a glass-reinforced _ plastic 
product is like making a layer cake or using 
4 pressure cooker, and almost as simple. 
The process is similar to that used in mak- 
ing low-pressure laminated plastics, except 
that glass cloth is used in place of plywood, 
sisal or paper as the filling for the plastic 
sandwich (PSM, May "46, p. 122). Suc- 


cessive layers of glass-fiber cloth, impreg- 
nated with the desired liquid plastic, are 
simply laid one on top of the other in a form, 


2. When enough of the resi 
have been applied, the mold 

berglas materials, used in this proc 
meet oll the varied demands of electronic he 


or mold, of the desired shape. When 
enough layers have been built up to obtain 
the required thickness and strength, heat 
and pressure are applied in an autoclave 
that resembles a giant pressure cooker. 
Technologists are devising all sorts of 
new uses for glass cloth and glass fibers, 
The same qualities that have made glass 
cloth valuable as heat-insulating material 
for use in buildings, bus tops and airplane 
cabins are now being put to use in new 
arctic clothing being tested by the U.S. 
Army. Field jackets, parkas, boots and mit- 
tens lined with glass cloth are expected to 
give good lightweight protection against 
subzero temperatures. An experimental 
glass-cloth-lined parka, worn by an observer 
during the recent Operation Musk Ox in 
northern Canada, afforded complete comfort 
at temperatures as low as -40 degrees F. 
Glass-reinforced plastics also have made 
possible a lightweight bulletproof body ar- 


mor for soldiers, which surpasses metallic 
armor in ballistic efficiency. Doron, as the 
glass-plastic armor is called, wi 
siles up to and including a .45-caliber re- 
volver bullet. At the moment, Dor 
mored jackets are undergoing rigid tests in 
the jungles of Colombia. Eighteen jackets 
have been supplied to American scientists 
and drill crews of an oil company, several 
‘ot whose employees have been wounded by 
natives. 

Other experiments under way include the 
use of milled glass fibers as a reinforcing 


3. The mold, inside its rubber cont 
Put in an autoclave, an oven prov 
‘of 280 degrees F., pressures of 63 Ibs per sq. in. 


4, After curing, the gloss-cloth mold is removed 
from the autoclave, taken off its wooden form, and 
finished with o coat of thermosetting varnish. 


agent for special papers, as a material tor 
strengthening phonograph records, and as 
an ingredient of paint to improve its sound- 
deadening qualities. It is even being used 
in yarn form by dentists to fill the root 
canals of teeth. Surgeons also are turning to 
glass yam and cloth for sutures, special 
bandages and filters for blood plasma. 

In the future it may even be possible to 
fertilize your garden by sprinkling the 
ground with glass wool. In an experimental 
process being developed by Drs. Alfred E. 
Badger and Roger H. Bray at the Univer- 
sity of Illinois, a special glass containing the 
principal plant foods is so mixed that it is 
soluble in water and dissolves slowly in the 
soil, giving off chemicals necessary for plant 
life. By altering the composition of the 
glass, the rate at which it dissolves can be 
controlled. In this way, one application of 
the glass fertilizer can be made to serve 
over a period of several years, 

Science has not only learned how to do 
new things with new glass, but it has 
learned how, by the use of special coatings, 
to improve the older conventional forms of 
glass. One is the new transparent and du- 
rable electricity-conducting coating that can 
be applied to windshields of airplanes and 
automobiles to eliminate the dangers of 
icing and fogging (PSM, Oct. '46, p. 92). 

Uncle Sam now leads the world in glass 
technology. Even in the field of optical 
glass, long dominated by Germany. we now 
excel, according to the Bureau of Standards. 
As research continues, the miracle of glass 
will continue to unfold. Glass as. material 
is thousands of years old. But glass as an 
industry is just coming of age. END 


the final step. Molds like this 
speed rubber processing os much os 90 percent. 
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X-Ray Model. This rep- 
lica of « hospital wing (right) 
helps Westinghouse plan re- 
placement of X-ray facilities 
worn out during the war. 
Such three-dimensional mod- 
els replace blueprints. 


A leak detector that can spot a leak 
2 only a gallon of air out of a container 
in 60,000 years has been perfected by General Electric 
The lad below is trying it on his balloon, The detector 
tests electronic tubes for vacuum tightness. 


Mine Dress. For miners’ 
safety, the U. S. Bureau of 
Mines recommends the out- 
fit above. It includes shoes 
with reinforced toes, cover- 
alls tied at the ankle, a feath- 
erlight dust mask,” shatte 
proof eyeglasses and a hel- 
met that withstands a 500- 
pound blow, The respirator 
at the belt allows normal 
breathing for an hour if a 
miner is cut off from air 
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Dr. August Raspet, inven- 
tor of microbarograph. 


LIDER pilots know that one sure way 
to locate a rising current of warm air is 
to find the nearest buzzard and then fly 
formation with it. The buzzard, an 
among soarers, always knows where the 
invisible thermals are. 

To learn how buzzards know where to 
fly, Dr. August Raspet, of Locust Valley, 
L. 1, the Soaring Society of America’s re- 
search director, has invented a one-ounce 
barograph. The barograph, two inches long 
and one inch wide, will be strapped to a 
tame buzzard’s breast and will record alti- 
tude varia s 

Like the two-to-three-po 
that gliders and P-61s carried into thunder- 
storms over Florida last summer (PSM, 
Oct. "46, p. 94), Dr. Raspet’s model is an 
aneroid barometer. Changes in pressure (the 
result of altitude variations) move a stylus 
over the smoked rim of a recorder drum 
driven by a wrist-watch mechanism. 

When the buzzard soars with its meter, 
Dr. Raspet will get an accurate picture of 
“thermal microstructure”—the composition 
of individual warm-air currents. 


ace 


Soaring wit 


STYLUS SCRATCHES 
DRUM HERE 


A 
Fa N SMOKED RECORDING 


DRUM 


Baregraph to be worn 
by @ buzzard In Might 


A buzzard named Fr 
wear Dr. Raspet’s microbard 
from swallowing a bone 
ment was completed, Ge 
Kendallville, Ind., captured the bil 
it was only a few weeks old. He kept tt in 
his cellar until its wing span reached five 
and a half feet. 


When the captive buzzard first took to 
the air it was unaware of the effects of wind 
on flight. It tried to land downwind on a 
telephone-pole crossbar and ended up hang- 
ing by its claws, flapping furiously. The 
buzzard knew nothing about soaring, either, 
until one day it blundered into the traffic 
pattern of some wild buzzards and learned 
about thermals from them. 

Carter is hunting another fledgling that 
he can train to wear Dr. Raspet's barograph. 
He even hopes to teach it to fly in a wind 
tunnel where, by inclining the tunnel and 
regulating the flow of the air stream, the 
buzzard’s sinking speed can be calculated. 
Then the bird’s flight can be followed 
through a theodolite and the vertical veloc- 
ity of a thermal can be measured exactly, 
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This photomicrograph, taken at a magnification of 
660, shows the cross section of o nylon thread. The 
17 filoments form a strand used in sheer stockings. 


YLON, silk’s young but overwhelming 
rival, is spun out of air, water and coal. 
‘The drawings at the right take the raw ma- 
terials through the process that chemists 
worked out in the 1930s to produce the tough, 
Justrous thread. 
About 90 percent of this yarn is used today 
in the manufacture of women’s stockings. The 
first nylon hosiery appeared in the stores on 
May 15, 1940; to date, the supply has never 
equaled the demand. During the war all ny- 
Jon yarn was allocated to the armed services, 
largely for use in the manufacture of para- 
chutes. Du Pont now plans to deliver up 
to 23,000,000 pounds of the thread an- 
nually, enough to make 450,000,000 pairs of 
women’s stockings. 

As many as 32 pairs of nylon stockings are 
knit simultaneously on machines 40 feet long. 
Gauge, or sheerness, is determined by the 
number of needles per inch and a half on the 
knitting needle bar—51 needles make a 51- 
gauge stocking. 
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In these great vessels the nylon salt so- 
lution, composed of coal, air and water, | 
is evoporated until almost all of the | 
moisture has been removed. 


From the chopper, 
the flaked polymer 
goes to @ blending 
(I machine, which 
thoroughly mixes it 
with polymer from 
other casting wheels 
to the product 
ity. 


Bobbins ore put i 
in the nylon yorn ovens 
before the yarn is wound on spools 
ond cones. 


BASIC NYLON MATERIAL 


NYLON SALT SOLUTION | NYLON SALT SOLUTION 
IN} D O 


These vats polymerize the mater- 
jal at high temperatures, making 
the small molecules join to form 
“long-chain” molecules. 


cou 
ate {fl 
I ‘Alter the blended polymer is 
| q ‘ita melted again, it is forced 
\ \\ through tiny holes in a metal 
? \\ plate Ulett) to make nylon filo- Sample of yarn of predetermined length is 
f ments lobove). These harden token from each bobbin and wei 
rs) \ \ immediotely in cool air ond are 
NN 


then spun on spinning mechines 
\ to moke nylon yarn. 


N 


The thread is wound from one spool to another, passing The mills require that each spool or bobbin of 
through a mechanism which applies a gummy substance. nylon thread be carefully inspected and found 
‘This protects the yarn while it is being knit into stockings in flawless condition before it is packeged for 
or nylon fabrics. shipping to knitters. 
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A midget's cockpi shoehorn fit. 


How the midget racers 
are tuned to win 


Rizzi DazzLe and rough, midget auto 
racing is winding up its first postwar 
East Coast season with important money in 
its pocket to testify to its success as‘a: crowd 
pleaser. On 20 eastern tracks the noisy sport 
drew throngs approaching 200,000 a night, 
and some 250 drivers are now on their way 
to tracks in the south and west. 

Midgets race on tracks a quarter or a 
fifth of a mile around. Some crack drivers 
earn as much as $10,000 a season—in 1941, 
one cleaned up $23,000 in 14 weeks. The 
bout 850 pounds 


pular and successful engine for midget 5 
s is the Offenhauser, which costs up to $2,000. average midget weighs 
photo ows the unconventional but and has a 74”-78” wheelbase. Accidents 
ily accessible twin cam towers that operate are plentiful, but more spectacular than le- 


the power plont's overhead valves. thal—the midgets and their drivers are tough. 


plugs are used on such engi they ore new 
but ore replaced by “hot” ones os wear develops. 
Midgets have made 125 m.p.h. on a straightaway. 


: (1) housings for valve ; 
twin carburetors; (3) crankcase with chain dri 
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Gear ratio between crankshoft ond wheels can 
be changed on most racers 
the assembly is exposed by removing onl 
bolts, Most drivers ore stilied mechanic 


An Offenhauser, above, has rounded piston heads 
that boost turbulence and combustion. The com: 
14 to 1. Piston displacement is 
for flathead engines, 105 

for outboords. 


pression ratio 
limited to 140 cu. in. 
cu, in. for overheads, 65 cu. in. 


Front end of midget shows: (1) special steering 
rod (2) bumper. Car's right tire is larger thon 
left one for stability on turns. Tires are beveled on 
edge opposite direction of turn to hold them on 


rims. Track speeds seldom exceed 70 m.p.h. 


Here the gear ratio is changed on a Ford-powered 
racer. Good “beetles” cost around $8,000, 

though lorgely assembled from parts out of junk 
ards o: home machine shops. Their drivers are sel- 
dom seriously hurt, though accidents ore frequent. 


Wolter Gerner, 2 midget owner, checks o distribu- 
tor cop. Many drivers do not own machines 
but race for a percentage of winnings. Eastern 
owners ond drivers pay dues to American Race 
Drivers’ Club or American Racing Association. 


With o meet over, driver ond crew haul their tiny 
breadwinner to the next speedway on two-whooled 
trailers. Some drivers race at often as five days 
2 week. The payoff is for speed, and the midgets 
grow foster ond faster yeor by year. 
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INDUCING SLEEP through mental sugges- 
tion is the aim of a special record created 
and recorded by Ralph Slater, a hypnotist. 
Entitled “Time to Sleep,” the 12” unbreak- 
able record is produced by the De Luxe 
Record Company, of Linden, N. J. One side 
is devoted chiefly to an explanation of what 
the record is intended to accomplish; the 
other, carrying the voice of the hypnotist 
with an accompaniment of soft music, gets 
down to the job of creating a state of mind 
that will help the listener go to sleep. 


A CHRISTMAS-TREE stand dis- 
tributed by Bradley, Laurens & 
Campbell, New York, ad t- 
self automatically. When the 
butt is placed in the funnel-like 
base, the weight of the tree actu- 
ates clamps that grip the trunk. 


NO SPRINGS. A postal scale 
made by Buddy Mfg. Co., St. 
Louis, gives a reading when the 
disk is swung upward by the 
weight of a letter or a package ~ 
hung on the off-center lever. 


STERILIZED NIPPLES stay that way when 
placed on the bottie with the gadget illus- 
trated below. Produced by 1. B. Kleinert 
Rubber Co., New York, it consists of a cir- 


cular aluminum frame with three compress- 
ible prongs that slip inside the nipple. As the 
frame is pushed over the bottle, the prongs 
spread the nipple so that it goes on easily. 


GARAGE DOORS of the over- 
head type can be unlocked and 
opened without leaving the driv- 
er’s seat by installing a “Driv- 
Rite-In ade by the 
Company, Chicago. It consists 
of an electrical mechar 
the ¢ 

operated switch on a post beside 
the driveway within arm’s reach 
of the car. The system also 
works in reverse to close the 
door after you have taken out 
the car, As an additional con- 
light’ tums 
on when the doors open and 
tums off when they close. A 
control. also is located inside. 


venience, a gi 


ONE-HAND OPERATION makes 
this flour sifter a kitchen conven 
ience. A product of the Foley Mfg. 
Co., Minneapolis, Minn., it has a 
tapering bottom to prevent flour 

pasur- 


from spilling outs 
ing cup as it is be 


Co., Berkeley, Calif. When milk’ is 


ler may be raised as above to. pe 


opener-s 
pouring. Allowed to go down, it seals the can. 


THIS PLASTIC FRAME expands 
or contracts to fit any picture be- 
tween 4” by 5” and 8” by 10”, 
and concealed springs hold it 
rigid at any size. Barrett Plastic 
Products, Inc., makes it in a v: 
riety of colors. It can be set on an 
accompanying easel or hung from 
a hook on a wall. 
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BOBBY PINS 
HOLD THE WIRE 


1 LIGHT UP FRONT for reading road maps 
and the like can be supplied by an inex- 
pensive parking lamp mounted on a bracket 
above the rear-view mirror and connected 
to the car wiring system. A toggle switch 
should be wired in the circuit—W. D. S. 


2 REMOTE IGNITION CONTROL is an im- 
portant safeguard if you push a stuck car. pyre corp 
Use a metal strip bolted to the key and at- TURNS OFF 
tached to a cord that can be pulled to turn '®M'T'S* 
the switch off. Then, when you're alone 

and stuck in slush or mud, you can push the 
car yourself with the motor in low gear and 
still turn off the ignition instantly—H. K. F 


3 HEATING A BABY’S MILK while on a 
motor trip can be simplified by wiring a bot- 
tle holder to the car heater. Use a tin can 
to hold the bottle and cut out part of one 
side to admit heat. Run wires through holes 
and around the top and bottom and then 
through fins of the heater, twisting them 
together at the back-C. W. N. 


4 BOOSTING A WEAK BATTERY with 
current from a strong one is a trick per- 
formed with a length of heavy battery cable 
and two heavy-duty spring clips. Place the 
bumpers in firm contact for a common 
ground and attach the cable to the un- 
grounded terminals. The engine of the ca 
with the strong battery should be kept run- 
ning at a good charging speed. Make sure 
that the grounded sides of both batteries 
are of the same polarity.—J. H. D. 


Drawings by STEWART ROUSE 


BUMPERS IN 
WEAK BATTERY FIRM CONTACT 
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Gus Beats the (lock 


By MARTIN BUNN 


ITHOUT warning the street door to 

the Model Garage office was thrust 
open and a breathless voice shouted: “Where 
is everybody? Can I use the phone?” 

Gus Wilson looked up from the car he 
was working on and into the office through 
the open shop door. 

“Sure,” he told the newcomer, a young 
man in a brand-new conservative gray suit, 
and he put down his wrench and walked 
into the office, wiping his hands on a piece 
of waste. 

Joe Clark had knocked off an hour early 
that afternoon, and Gus was keeping his eye 
on his partner's office while finishing up a 
job on the shop floor. The young man, obvi- 
ously a veteran even without the discharge 
button in his lapel, had already given a num- 
ber down in the city and was nervously 
watching the clock on the office wall. 

“That you, Mr, Beldon?” he said anx- 
iously into the phone. “This is Clyde— 
Roger Clyde ... . Yes—yes, I'm on my way, 
but I’m having—I mean, something came up 
that delayed me... What's that?” 

His face lost all remnants of its ruddy 
outdoor glow, and beads of perspiration 
broke out on his forehead. 

“But you can't do that!” he pleaded. 
“You promised ... Well, I'll make it.” 

He hung up the phone with a look of 


almost desperate determination on his face. 
Know the Riverside Apartments in the 
he asked Gus. “I’ve got to be there 
in exactly 45 minutes, and you've got to 
get me there!” 

Why me?” Gus wanted to know. “You've 
got a car. I hear its motor running outside. 
You can easily drive it in a half hour.” 

“But you don’t understand,” retorted 

yde. “Two cylinders are missing . . .” 
‘9 what?” Gus cut in, “Even with two 
ders missing, you can make it.” 

“Don't argue with me,” Clyde shouted. 
“T want it hitting on all eight.” 

Gus began to suspect that his visitor was 
AWOL from some psychiatric ward.“ 
it easy, son,” he said soothingly. 
glad te help y yr, but . 

“Quit stalling,” the man said and dragged 
him outside,. “There can't be anything seri- 
ous. The car's just out of the shop.” 

Gus listened to the motor of the sedan. 
“Two cylinders are missing, all right,” he 
agreed. “When did you lose them?” 

“What difference does it make when I lost 
them?” Clyde returned. “Do something!” 

Gus is usually even-tempered, but he de- 
cided the time had come for plain talk. 

“Look here,” he said. “If 1 do this job, 
Tl do it my way. There isn’t time to check 
your engine, so answer my questions or take 
the car somewhere el 

Clyde tried to smi “You're right,” he 
ed. “I’ve come from Hilton just ‘after 
having the motor overhauled. The car ran 
fine for about 10 miles, and then began to 
miss. First it hit on seven cylinders; then 
on only six. I stopped at the first garage, 
and the mechanic put in new spark plugs. 
Everything was fine again—for another 10 
miles. Then the motor began hitting on only 
six again. At the next garage, the mechanic 
tested all the plugs and the ignition wiring, 
and finally decided there was dirt in the 
carburetor.” 

Clyde paused to catch his breath. 

“He charged me plenty for cleaning and 
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adjusting the carburetor—and what was the 
result? Here I am, and on six again.” 

He looked at his watch. “Man, we're wast- 
ing time!” he yelled. “Get busy 

“O.K.,” Gus told him and lifted the hood. 
For thirty seconds he peered beneath it. 
“Stan,” he called in to the Model Garage 
grease monkey, “get me some tape.” 

Even as he did inysterious things with 
the tape, the rough-running engine settled 
to a smooth pac. Gus straightened and 
dropped the hood back in place. 

“All right, mister, there are 
your ” he 
grinned, “That's 50 cents—and 

ill time to get to the 


“No, you don’t,” Clyde told 
him, “Those other fellows fixed 
‘it so it ran all right for a while. 
You're coming with me in case 
it starts missing agai 
“Say, what is thi 

ed 


Gus de- 


matter of life and 
death, almost,” Clyde pleaded. 
“Please come, 

Gus knew he shouldn't, but 
he felt sorry for the young fel- 
low and agreed. He told Stan 
to look after the shop. 

“Ll drive my own bu: 
said. “You follow, I know a 
short cut, and I know the cops.” 

Ordinarily Gus Wilson doesn’t drive fast, 
but when he wants to get some place in a 
hurry, he can do it. When he pulled up at 
the Riverside with young Clyde just behind 
him, they had two minutes to spare. 

A fat man was standing on the sidewalk 
with a dozen or more people grouped around 
him—all with that same harried, anxious 
look that had been Clyde's. 

The fat man looked at his watch as Clyde 
got out of the car. 

“You cut it pretty close,” he said. “That 
the car?” And he got in and drove away, 

Gus, looking at the disappointed faces in 
the crowd, couldn’t hold in any longer. 

“What is this, anyway?” he asked. 

“Beldon’s got an apartment he’s going 
to sublet to me in return for selling him my 
car,” Clyde told him. But the relief on 
his face gave way to anxiety again, and he 
muttered: “I hope it doesn’t start missing.” 

“It won't,” Gus assured him, “But what's 
this apartment deal?” 

“Beldon and I are salesmen for the same 
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The fot man looked at his watch os Clyde got 
out of the car. "You cut it pretty close,” he said. 


company,” Clyde explained. “I'm being 
transferred from Hilton to the city, where I 
don’t need a car, and Beldon is being trans- 
ferred upstate where he dees need one. I 
offered to sell him my car in exchange for 
his apartment. But he's a tough customer, 
and he'd give me only until 5:30 this after- 
noon to deliver the car. If I hadn't shown 
up, he'd have traded with one of these 
other people.” 

“Now I see,” Gus-laughed. “I knew cars 
were hard to get because I'm sort of in the 
car business, but I never dreamed the hous- 
ing shortage was this bad.” 

Beldon drove back in Clyde's car and got 
out. “Sorry, folks,” he called to the crowd. 
“Clyde here has a priority on my apartment, 
since his car's in good shape. I gave him my 
word. But if he'd been a minute late—” 

“Gee, thanks, Mr. Beldon,” Clyde beamed. 
“You keep the car, and I'll be down Thurs- 
day to take over the apartment and close 
the deal with you.” He looked at his watch. 
“I've got to catch the six o'clock train back 


to Hilton. Will you drive me to the station, 
Mr. Wilson?” 

They climbed into Gus's old but well- 
kept coupe, and Clyde asked what he owed. 
Gus added the time for the trip to the orig- 
inal 50 cents and pocketed the money. 

“It’s Beldon’s worry now,” Clyde said as 
they neared the station, “but what was the 
matter with the car?” 

“Oh, nothing much,” Gus laughed. “The 
mechanic who overhauled your engine was 
careless in replacing the hose that feeds hot 
water to the heater. In your car it passes 
straight over the engine and, as soon as I 
lifted the hood, I saw it was sagging and 
touching two spark plugs, Besides, you had 
just had your engine tuned, the spark plugs 
were new, and the carburetor had been 
cleaned, so I was looking for a short.” 

“But the hose is rubber,” Clyde protested, 
“a nonconductor. It wouldn’t short.” 


I felt it, and the outside 
ater is a conductor. But 
taping the hose to a radiator tie rod kept 
it from sagging onto the spark plugs, That 
corrected the short.” 

“But why did it run fine for a few miles 
each time it was fixed?” 

“Oh, those mechanics pushed the hose 
aside to check the plugs,” Gus replied. “But 
it jogged back again on the road.” 

They pulled up at the station, and Clyde 
got out. 

“Maybe I ought to tell you, Mr. Wilson,” 
he said hesitatingly. “The real reason I 
needed that apartment so bad is because I'm 
going to be married Thursday, the day I'm 
to transfer to the city, and we would have 
had to postpone it if we couldn’t have found 
a place to live. Wait until I see Eloise to- 
night! Won't she be happy!” 
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By WILLIAM H. CROUSE 


WO basic methods are employed in 

charging an automobile battery. One 
is the procedure that has been common for 
years—removal of the battery from the car 
so that it can be charged for a day or two 
at a low rate. The other, which is becoming 
ingly popular, is the convenient 


and service stations now provide. 

A quick-charger, usually mounted on 
wheels so that it can be rolled right up to 
the car, is capable of delivering up to 100 


amperes. This high charging rate brings 
the battery up to a reasonably charged con- 
dition in an hour or less. Because of its 
speed and because it usually does not in- 
volve the incon ce of taking the battery 
from the car and installing a rental, quick- 
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charging is commanding wider and wider 
acceptance. 

Both methods have their place, but quick- 
charging has certain limitations. Because of 
the high charging current used—the power 
involved may be the equivalent of 1 hp— 
‘a great deal of damage can result from im- 
proper use of a quick-charger. 

To prolong the life of your battery, it is 
obvious that you should check its condition 
periodically. This should be done with a 
hydrometer. But even without a hydrometer 
you usually can tell when a battery needs 
recharging, for this shows up in slow crank- 
ing and other starting difficulty. 

Before a battery is 
charged by any method, for that matter) the 
gravity of each cell should be checked. 
This will disclose three things, all of which 
it is well for the motorist to understand 


before permitting his battery to be placed 
on a quick-charger. 

First of all, a hydrometer check will show 
whether there is enough electrolyte in each 
cell. If there is too little for a gravity read- 
ing, the tops of the plates and separators 
will be exposed to air, allowing them to dry 
out and become damaged. In such cases, 
water should be added before recharging is 
started. 

Secondly, the color of the electrolyte 
should be noted. If it is discolored with 
brownish sediment, you will know that the 
battery plates are shedding active material 
and the battery is wearing out. Such a bat- 
tery should be charged by the slow method 
only—and for the same reason that an older 
person must avoid violent exercise. Quick- 
charging is strong medicine and would 
hasten the death of the battery. 

The third thing that the hydrometer test 
tells you is the gravity of the electrolyte, A 
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Here i ical automobile storage battery, the 
lores typical automobile storage battery, 


end being cut away to show 
cell. How to use o hydrom 


one 
is shown below. 


reading above 1.250 means it is fully 
charged; 1.215 to 1.250 that it is only half 
charged and that it is time for recharging; 
1.170 to 1.215, about a quarter charged, and 
below 1.170 completely discharged. If the 
gravity readings of the separate cells are 
more than 25 points apart, you may well 
suspect that the low cell has an internal 
defect; for instance, a partial short. A bat- 
tery in this condition should be slow-charged 
and carefully watched to see whether the 
low cell comes up normally. If it does not, 
you may find it possible to have the cell 
repaired or replaced. 

A further check of the comparative con- 
dition of the cells can be made by testing 
the cell voltages after a battery has been on 
charge for a few minutes. If one reading 
proves to be more than .2 volt lower than 
the others, stop the charging, for the low 
cell probably is shorted internally. Here 
again, repair may enable you to get addi- 
tional service from the battery if the condi- 
tion is not too bad, 

If the electrolyte looks clear and gravity 
readings are fairly uniform, it’is safe to 
quick-charge the battery. But there is one 
final caution, Battery electrolyte tempera- 
ture must never be allowed to go above 125 
deg. F., for high temperature and high 
charging rate together add up to irreparable 
damage. 

Sometimes a service-station attendant 
will try to gauge temperature during the 
charge by feeling the battery case, This is 
wholly unreliable since the case is an effec- 
tive insulator. Heat created inside the bat- 
tery by the charging process will not warm 
the outside immediately and it is possible, 
particularly during quick-charging, for the 
electrolyte to reach a ruinously high tem- 
perature long before the case itself begins 
to feel warm. The only way to check the 
temperature is by use of a bulb thermom- 
eter. Insert it in the center cell and make 
sure the bulb is covered with electrolyte 
when the reading is taken, 

In connection with battery charging, you 
sometimes may see advertised or be offered 
chemical substances or powders that are 
supposed to speed up the process, or even 
do the entire job of recharging. The Ameri- 
can Association of Battery Manufacturers 
(which includes all major battery makers) 
and the U.S. Bureau of Standards have 
found that such materials do no good and 
very likely will ruin the battery. Hence, it 
is best to avoid use of all such substances. 
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Four infrared lamps in o pit keep warm the underfloor engine of o bus left in the open in cold weather. 


ELECTRIC HEATERS End 
Cold-Weather Starting Troubles 


is rocking the 


FORTY-MILE wind 
gurage, and the temperature is diving 
toward zero. It'll be much colder by morn- 
ing You pick up an electric cord, plug one 
end into a socket concealed in a louver of the 
car hood, and flip a switch. Then you lock 
up the garage and go into the house for 
dinner, secure in the knowledge that in the 
morning the engine will start almost the 
moment you touch the starter button. 
That's a preview of the application of 
electric immersion heaters to passenger cars 
stored in unheated garages. The method has 
already been tested and found efficient and 
economical with commercial vehicles. A 
different way of achieving the same effect— 
with a bank of infrared bulbs placed beneath 
the vehicle to throw heat up against the oil 
pan—has also given promising results. 
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Immersion heaters were tested several 
years ago by the Atlantic Refining Company, 
which maintains a considerable fleet of 
trucks not stored in heated garages. Accord- 
ing to Emil P. Gohn, engineer for the com- 
pany, the heaters have thoroughly proved 
their worth. Kept outside overnight in near- 
zero weather, the unheated engine of a 
heavy truck might not even turn over in the 
morning, despite a fully charged battery. 
With a 500- or 750-watt heater installed in 
the water jacket, the engine would under 
the same conditions respond with a quick 
and rehable start. Best results were achieved 
when the cylinder-wall temperature was 
brought to approximately 45 deg. F If the 
temperature was raised somewhat less, say 
to 35 deg.. starting time was almost tripled. 

What's the cause of hard cold-weather 


starting? Improper handling of the controls, 
an inefficient ignition system, or an incor- 
rectly adjusted carburetor are all possible 
troublemakers. But the basic difficulty 
springs from the cold itself. Thick, sluggish 
oil on the cylinder walls and in the bearings 
imposes an enormous current drain on the 
battery (itself less efficient in cold weather) ; 
the engine is thus cranked over very slowly 
and the ignition system is starved of the 
voltage it needs to deliver a hot spark. At 
the same time the ice-cold carburetor and 
intake manifold impair fuel vaporization. 
With an immersion heater at work to 
keep the engine’s blood warm, chances of 
starting failure are greatly lessened. Cylin- 
der walls, bearings, and lubricant are ready 
for use. The starting motor can spin the 
crankshaft at almost normal speed, and the 
spark coil isn’t deprived of its share of cur- 
rent. Enough warmth has been conducted 
to the intake manifold and carburetor to 
take the chill off the surfaces the vaporized 
fuel-air charge will touch. Hence the prob- 
ability of a fast start is greatly increased. 
But water-jacket heaters aren't a sure-cure 
panacea—faulty starting technique, or poor 
condition of the ignition or fuel systems, can 
still mean a dead battery and a silent engine. 
‘An immersion heater, usually a copper- 
sheathed, watertight cylinder containing a 
length of resistance wire, should be mounted 
as low as possible in the cooling system, and 
should be located so that the heat is con- 
centrated in the engine block rather than the 
radiator. One or more line thermostats in 
the hose or hoses leading to the lower radia- 
tor tank keep the warmed antifreeze solution 
from circulating through the radiator, with 
resultant heat loss. While installations can 
be made in the lower hose connection, or 
(preferably) in the lower inlet elbow of the 


er 
block. The photo 
in place on the engine of a big truck. 


block, the ideal place for the unit is within 
the block itself. This would of course gen- 
erally require that blocks be designed for 
the purpose. 

Engineers estimate that for the average 
light car a 200- or 250-watt heater would be 
ample. Though a night-long current drain 
of this size may not seem economical, pro- 
ponents of immersion heaters point out that 
heating an entire garage by conventional 
means is hardly cheap, and that the savings 
on battery-charging and tow-starting fees 
can be considerable. Because the already 
warm engine doesn’t have to pass through 
the dangerous, high-wear time when the 
engine has started but the lubricant isn’t 
flowing right, the heaters probably also save 
money on major repair bills. 

Compelled by a shortage of garage space 
to keep many of its buses in the open, the 
Philadelphia Transportation Company tured 
to the use of familiar infrared heat lamps. 
Shallow pits were dug under 27 outdoor 
parking berths, lined with creosoted wood, 
and fitted out with four 250-watt bulbs 
apiece. The lamps were placed so that their 
heat was concentrated on the underfloor 
engines of the buses. 

According to R. H. Dalgleish, Jr., an op- 
erating executive of the company, the 
method has shown itself to be both practical 
and economical at temperatures down to 
2 deg. F. He reports that less starting diffi- 
culty has been encountered with buses kept 
warm in this way than with those in garages 
where the temperatures were 35 or 40 deg. 

For the car owner having either an un- 
heated garage or none, electric engine heat- 
ing has much in its favor. But pending the 
day when such heaters are built in at the 
factory, ingenious motorists will have to 
devise their own equipment. 


RECESSED DOOR HANDLES that can’t 
catch on clothing are released for turning 
by pressure on a ring around the lock. Once 
extended, a handle remains so as long as the 
door is open. Shutting the door automati- 
cally returns it to its recess, flush with the 
door contour. Opening from inside leaves 
the door handle recessed. Leonard Manufac- 
turing Co., of Los Angeles, is the maker. 


ROLL-BACK ON HILLS as the right foot is 
shifted from brake to accelerator at start- 
ing is prevented by a new hydraulic-brake 
control made by Hydro-Aire, Incorporated, 
of Los Angeles. Foot brakes are applied as 
usual, but the control holds them on until 
the clutch begins to engage. Ordinary clutch 
operation is not affected. 


PLASTIC REFLECTORS can now be tailored 
to fit and mounted over nonreflecting road 
signs, markers, and guard rails, saving the 
expense of complete replacement. The re- 
flector material consists of tiny glass lenses 
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FILTER EFFICIENCY is indicated visually 
by the height of the aluminum spool in the 
glass tube shown below. The attachment, 
called a Filter-Meter and made by Hunter 
and Company, of Cleveland, is connected 
in the oil line to warn when a change of 
the filter cartridge is necessary. 


embedded in flexible plastic and is a1 
both in roll form and in ready-made signs. 
It is a product of the Minnesota Mining & 
Manufacturing . of St. Paul, and is 
known as Scotchlite, 
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CUSHION STOOLS 


for EXTRA COMFORT Anywhere 


Used singly, cushion stools will 


By EDWARD E. THORP 


pre. square cushion stools that you can 
make yourself can be a big money saver 
in your budget for furnishing a small home 
or apartment. Their advantage over one- 
purpose pieces is easily apparent. 

Placed together in a group of six, they 
make a comfortable bed; in 
threes, they form twin beds; 
against the wall in a corner, 
they turn into a corner divan; 
while-for a large gathering each 
stool becomes a roomy seat for 
two people, answering the chair 
problem without the need of 
in-between storage. 

The basic unit is a low stool 
fitted with a deep, comfortable 
cushion and nonskid feet. Since 
each piece is square and the 
sides are flush with the legs, al- 
‘most any number of combina- 
tions is possible. The 24” width 
will provide maximum seating 
space with the least area of 
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Jat one oF even two persons. 


Grouped in dou! 
double bed, or in 


floor space lost to other uses. 

Only three sizes of lumber are 
needed—stock that will finish to 
jor the legs, %” by 74” 


width %” boards for the top. If 
machine tools are not available 
ng the le 
%” stock and build up 
n section on two sides. 
Neat joints for such built-up sec- 
though 
butt joints will serve if the ex- 
posed end grain and joint are filled 
wood filler. For six stools 
ed enough stock for 24 
and six tops. 
n_be saved if all sides 
4” long and all corners 
assembled alike with the flush 
board always on the same side. 
Assemble one board to each leg 
with glue and nails; then, when 
the glue has set, assemble the four sides 
and legs in standing position on the bench 
wobble. The top strips may be put 
on solid or spaced not more than 1”, A 1” 
by 2%” cleat put in edgewise across the 
center will prevent any possible sag. Finish 
the exposed legs with stain and a good 
varnish to match the other furniture. 


stools become a comfortable 
le rows ot theoe, the six mate twin beds. 


Many fu 
of stools. 
to form o modern corner divon, 


Pad the top with two thicknesses of 
cotton batting and tack muslin over it. 
Then tack a 12” strip of upholstering 
material around the stool by its”bottom 
edge, place two thicknesses of padding 
all around the sides, and bring up and 
stitch the upholstery lightly to the muslin. 
Pull out any wrinkles toward the corners 
and turn them in, and then stitch the 
upholstery material permanently to the 
muslin. It can be tacked also if the stools 
are likely to get rough usage. Muslin 
may also be stretched across the bottom 
and tacked under the sides. Inverted 
rubber caster cups tacked to the feet will 
keep the pieces from sliding. 

Comfortable cushions can be made 
much more cheaply than they can be 
bought. Layer filling stands up well un- 
der use, but other types will serve if put 
in an inside bag and quilted or tufted to 
prevent lumping. Reinforcing the top 
and bottom edges with stitched braid 
will not only prevent stretching out of 
shape but will add to the life of the 
cushions by taking much of the wear 
from the upholstery material. 
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Wall-Size Knickknack Shelf Fills Blank Space at End of Room 


Facen with a big expanse of bare wall at 
one end of a sun room, we decided on a 
knickknack shelf. It had to be wall-size, and 
it holds those odd pieces that just don’t be- 
long anywhere in particular but provide an 
eye-filling bit of variety, 

We built our shelf the hard way, by first 


short shelf sections to fit between. It might 
have been better to notch the uprights and 
shelves egg-carton style, as in the drawing, 
or to set the shelves in conventional book- 
case dadoes. 
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To get the piece flush against the wall, 
notch the uprights at the bottom to fit over 
the baseboard. And to keep the whole works 
from coming down with a crash, screw three 
or four small angle brackets under the mid- 
dle shelf where they won't show. Anchor 
them to the wall with screws set in a stud 
or in fiber plugs driven into holes in the 
plaster. 

Dimensions are up to you, since it’s your 
wall, but make the shelves wide enough to 
hold your biggest knickknacks. Boards i” 
by 52” should do.—Jean Buacknunse. 


Wastepaper Basket Built on Modern Lines 


Txovon modern in looks, this wastepaper 
basket is not so extreme that it won't fit in 
most decorating schemes. Make the sides of 
thin stock or plywood. Two are square, and 
the other two are equilateral triangles. They 
are butt-joined with nails and screws, but 
the bottom edges of the two square pieces 
should be mitered for a neat fit. Two feet, 
also equilateral triangles, are cut from 1” 
stock. Despite the seemingly narrow base, 
the basket is quite stable. 

The piece may be stained and varnished, 
na natural finish with clear varnish and 
well-rubbed wax, or enameled and decorated. 
with decal transfers.—E. E. T. 


Luck and Skill Needed 
For Shooting-Disk Game 


Wrrn a sharp eye and a steady 
hand you might be able to beat 


Jimior at this made-for-Christmas 
game that’s fun all year ‘round. 
The disks are sped by gravity down 
an inclined gun and roll along the 
floor to the slotted target. Set the 
target at one end of the room. 
About 6’ away, rest the end of the 
gun on the floor at an angle of 
approximately 35 deg. Then let 
each of the three disks roll down the gun. 
With luck, they will wheel into the slots. 
The score is computed from numbers on 
each slot and on the square hubs that sup- 
port the disks in the slots. Number each 
slot in multiples of five, lowest in the center 
and highest for the edge’slots, The sides of 


This useful condy ond fruit basket sparkles with o 
lower design made by holes halfway through 
‘and coloring the dimples. The pattern is below. 
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the hubs are numbered 1, 2, 3, and 4, To 
secure the total score, multiply the upper- 
most hub number on each disk by the num- 
ber of its slot, and add together. High man 
wins, Pressed composition board or plywood, 
dowels, and scrap wood are needed to make 
the game.—Mynon FLEISHMAN. 


Clear Plastic Candy Basket 
Decorated with Blind Holes 


Coxorep blind holes provide sparkling 
decorations for this clear plastic candy or 
fruit basket, pictured in color on page 117. 
By drilling halfway through the plastic with 
different drills, a simple flower design is 
created. Finishing touches like the stems 
and leaves are burred on with a hand grind- 
ing tool. 

The basket section is made from an 8%” 
circle of %” or X” clear plastic with scalloped 
edges. The handle is a %” by 15” strip of 
the same material. To apply the coloring, 
wrap the tip of a round toothpick with cot- 
ton. Dip this swab in the color and twist 
around inside the holes, For this design, 
the flowers were tinted red, the leaves and 
stems green, and the edge holes yellow. 

Shape the basket by heating in an oven at 
250 deg. and bending so that the holes will 
be on the underside. The two ends with the 
flower decoration should remain flat. The 
handle is formed in the same way by heating 
and bending until its ends fit flat against the 
sides. Cement in place—EMa WALTNER. 
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What's New in HOME HEATING 


Keeping warm in winter without a fire sounds 


impossi 
By R..P. STEVENSON 


EATING engineers are giving new 
meaning to the old expression, “all the 
comforts of home.” It wasn’t so long ago 
that the development of various types of 
automatic-heating began to banish the coal 
shovel and its attendant drudgery. Now the 
experts are promising us even more. Before 
lon; matter of fact right now if you 
wish—you'll be able to discard not only your 
shovel, but the furnace fire itself. 
Historic speaking, heating a home 
without a fire is a major milestone. Alw 
before, we have depended on the combu: 
tion of wood, coal, coke, oil, or other fuel to 
keep us warm. Now we can do it by expend- 


This midget furnace burns hard coal in a 
fire chamber only 8” in’ diameter. It was 
developed from the Anthratube, o pipelike, 

imental heater announced two years 
ago. Fuel is fed by an Archimedes screw. 


le, but a new system offers just this. 


ing electrical energy to pump into our homes 
some of the heat that is always present, 
winter and summer, deep under the ground. 
And strangely enough, the apparatus that 
does the job is little more than your electric 
refrigerator working in reverse. 

Nor is this the only break with tradition 
in the field of heating, In planning a new 
home, you can forget about a chimney—at 
least as a draft-producing device. Several 
types of furnaces now on the market, or soon 

create their own drafts and need 
vent in the wall. Neither do you need 

ince « small utility room, or even a 
closet, provides adequate space for one of 
the comp new heaters, whatever it burns. 
And by installing radiant heat pipes in the 
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Oil-burning space heaters made by the Coleman 
Co., Wichita, Kan., ore installed under the floor, 
seen above and belo jer that burns 


908 it produced by the Rheem company, New York. 
COOL AIR: WARM AIR. 
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WE CONNECTION auRNER SAFETY CONTROL 

Below is a stoker with o single cone-drive geor 
‘and pinion designed by the ive Company, 


0 
to replace old multiple gearing. 
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floors or walls, or by using the new radiant 
baseboards, you can eliminate the old space- 
consuming radiators. 

In appearance, the heaters now reaching 
the market bear little resemblance to the 
ugly contraptions that have cluttered our 
cellars for so many years. More compact 
and better designed, they might well find a 
place in the living room instead of the cellar. 
In fact, new fuel-oil space heaters produced 
by Duo-Therm are based on Chippendale 
and Hepplewhite furniture designs. 

For soft-coal users, new smokeless models 
are available, making it easier for the house- 
wife to keep the home clean. Those who 
burn anthracite soon will be able to buy a 
midget furnace which puts to use a principle 
announced two years ago by the Anthracite 
Institute-that more complete combustion 
and greater heat output can be obtained if 
hard coal is burned quickly by forced draft 
in a small combustion chamber, Early ex- 
perimental models of this compact furnace 
resembled a length of pipe; hence the name 
“Anthratube.” Improvements in oil burners 
include a clutch, produced by the Gilbert & 
Barker Manufacturing Company, West 
Springfield, Mass., to prevent formation of 
heat-stealing soot in the fire chamber, 

Both gas and electric refrigerators have 
been adapted to give you heat in winter and 
air conditioning in summer, the same auto- 
matic equipment being used in both sea- 


Instolled in a woll, the electric heater shown in 
cross section below hos o fon to spread its heat. 
The resistance is sealed in an aluminum costing. 
Electromode Corp., of Rochester, N.Y., makes it. 


| 


sons. It is an electrical refrigeration system 
that will enable you to have heat without 
combustion, the refrigeration cycle being re- 
versed and’ giving us the designation “re- 
verse cycle heating.” It also is called a “heat 
pump” because heat is transferred from one 
temperature level to a higher one. 

During the past year, a commercial model 
produced by the Muncie Gear Works, Inc., 
made its bow in more than 100 homes in 
Muncie, Indiana, Marketed under the trade 
name of Marvair, this system is illustrated 
on page 153, It takes heat from the ground 
by circulating water in a closed pipe system, 
placed in a well of 4” or 5” bore drilled to a 
depth of approximately 200’ below the na- 
tural water level. Aluminum pipe is used 
for the return leg because it absorbs heat 
better. Even in the northern latitudes of 
the United States, underground tempera- 
tures are surprisingly high. For example, 
around New York and Chicago the tempera- 
ture is approximately 52 degrees at a depth 
of 30° to 60’. 

The compressor of any refrigerator cre- 
ates some heat directly, but this should not 
be mistaken as the source of the heat that 
warms a home in the reverse-cycle system. 
The compressor merely lends a helping hand 
to get heat from the ground. 

When the underground heat units contact 
the cold pipe, they are absorbed by the cir- 
culating water. Pumped up the pipe, the 


In starting or stopping, most oil burners give off 
© toot-creating puff of smoke because enough air 
for complete combustion is not delivered by the 
fan. The clutch below is designed to prevent this. 


| 4... ENGAGES THE 
FUEL PUMP. 


water carries the heat units to a water radia- 
tor, where they again contact a colder fluid, 
this time the refrigerant. As before, the heat 
units go to the cooler region. Moving on to 
the compressor, the refrigerant is put under 
pressure. As in all cases where the pressure 
of a gas is increased, its temperature also 
goes up. Now compressed, the refrigerant 
travels to the air radiator, still carrying the 
heat that came from the earth. Once again 
the heat units seek a cooler region, this time 
an air stream on its way through ordinary 
ducts to the rooms that are being heated. 
There, they keep you warm. 

Operated like an ordinary refrigerator, 
the Marvair system also cools your home. 
But in this case, the transfer of heat is re- 
versed—from the home to the ground. Auto- 
matic controls, including four solenoid 
valves, make the change from heating to 
cooling and vice versa as the need arises. 

Anyone who has pumped up an automo- 
bile tire has observed the generation of heat, 
usually by feeling how hot the pump hose is. 
Air in the tire is also hotter than that outside, 
but if released from the valve, the escaping 
air is found at its original temperature. Now 
suppose that the compressed air is first 
cooled by placing the tire in a huge refrig- 
erator. If you then allowed the air to escape, 
it would lose the same amount of heat it 
gained when the tire was pumped up, but 
since its temperature already is lower, it 


Several heaters need only a simple vent instead 
of a chimney because they create their own draft, 
One of these is the new Norge oil furnace. It has 
@ fon to pull air through the combustion chamber. 
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Ordinarily, 
it is vaporizing. 


Je 
mating # posible to use the more economical fuel. Hi 


would descend far below the original point. 

This illustrates what happens in the cool- 
ing cycle of a combination cooling-heating 
system. The refrigerant, heated by the com- 
pressor, passes directly to the water radiator. 
Since the refrigerant at this point is warmer 
than the water, it loses heat to the water; 
that is, the refrigerant is cooled as the 
was in the tire example, Consequently, when 
the refrigerant passes through the expansion 
valve, it loses the same amount of heat it 
took on in the compressor but it goes below 
its original temperature by the same amount 
it gave up in the water radiator. Continuing 
‘on to the air radiator, the refrigerant then 
extracts heat from air circulating in the 
home. When the home needs heat, exactly 


Designers of portable electric heaters have made 
them safer. Even a baby faces no danger from this 
cone, made by Trilmont Products Co., Philadelphia. 
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sat from the flame cracks o cheaper grade while 
ped a pot-typ which prevents cracking, 
thown above under test and in a cutaway view. 


the reverse occurs, the water giving heat. 

Although current models of the Anthra- 
tube no longer resemble a length of tubing, 
the advantage of compactness has been 
retained. The automatic hot-water unit 
illustrated on page 152 has a boiler 16” in 
diameter and 45” high and, with the auto- 
matic feed mechanism, the entire furnace 
occupies a floor area only 20” by 42%”. 

‘Combustion takes place in a chamber only 
8” in diameter, but the suction draft created 
by a fan produces an extremely hot fire, Fuel 
feeds from the bin through an Archimedes 
screw. Since the coal falls from the screw 
to the firebed by gravity, feeding stops 
when the combustion chamber is full—even 
though the tube continues to turn at its 
normal rate of about 15 r.p.m. A crank and 
connecting rod from the reduction gear op- 
erate the grate horizontally at the rate of one 
2” stroke a minute. This shears off the ash, 
allowing it to drop into a removable ash 
receptacle below. 

A thermostatic-type switch controls the 
position of the fire as well as the operation of 
the fuel and ash-removal mechanisms. Lo- 
cated so that it is sensitive to the temperature. 
of the lower section of the firebed, this bi- 
metal switch turns on the motor, setting the 
Archimedes screw and grate in operation, 
when the coal in the bottom of the bed has 
been consumed and the ash begins to cool. 
After the ashes have been ejected and hot 
coals take their place, the increased temper- 
ature shuts off the switch and the motor 
stops. If the fire should go out, another con- 
trol cuts out the entire mechanism and pre- 
vents unburned coal from being wasted. 


MUSIC HAS CHARMS to soothe the rest- 
less baby. Mine is apt to wake up crying 
for reasons that only he understands. A 
music box under his crib seems to be the 
perfect pacifier. At the first bellow I turn it 
on and let the faint tinkle waltz him back 
to sleep.—Jaates CARPENTER. 


ARE YOU A PIGGY-BANK SHAKER? I 
can’t trust myself when my back is turned, 
80 I bury my loose change in any empty oil 
can. A length of pipe chutes the coins into 
the can, and a rubber collar around the 
opening keeps the ground moisture from 
seeping in.—Gronce L. Payne, JR. 


Have you pulled off a smart one lately? 
We will pay for acceptable contributions 
showing ingenious solutions of problems 
in the home, shop, garage, or camp. It 


YOU'RE AT YOUR ROPE’S END when it 
begins to fray. This brings out the Scotch 
in me, so I twist the frayed ends tightly 
and serve them with Scotch tape. In re- 
turn pieces so salvaged serve me for every- 
thing from emergency shoelaces to apron 
strings—A, H. STEVENS, JR. 


WELL, FLAP ME DOWN! That's the 
way I felt when I held a phonograph 
album wrong side up and the records 
slithered out of their sleeves. Now 
I've pasted cardboard flaps over the 
envelopes, so no matter who does what 
to them, the disks stay put within, 
snug and safe.—James Roberts. 
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LACED LEATHER BELT... GAUCHO STYLE 


TA2eRIDING guchos no longer rule 
the wide Argentine pampas. But the 
fine leather handicraft developed by these 
South American cattle punchers has been 
preserved, unlike the lost craftwork of our 
‘own cowboys, in government museums. 
From examples of their handsome bridles, 
knife handles, and other gear can be copied 
like the typically gaucho “costura’ 
braidwork that decorates the belt above. 

To make this, you will need a piece of 
belt leather 1” wide and several inches 
Tonger than your waist measurement (see 
drawing), a buckle, and 1 yd. of &” leather 
thong for every 3” of braid. The pl 
fiber lacing employed for whistle 
might he used in place of leather, and the 
braidwork could be added to an old belt, if 
desired. Contrasting colors are most effec- 
tive; the gauchos themselves preferred 


to use white costura applied to a black belt. 

Depressing the braid in a “bed” improves 
the appearance. Dampen the belt, and when 
it has dried so that no moisture can be 
squeezed out of it, mark the bed area and 
cut along the two sides to one third depth. 
Next bevel inward with a tap beveler. After 
the belt has thoroughly dried, lay off the 
holes %” apart. Punch them with a single- 
pointed thonging chisel or a nail filed sharp. 

Now begin lacing the braid by passing 
the thong, its point stiffened with glue or 
held in a lacing needle, through hole number 
1 from the back to the front, and continue 
through the numbered sequence shown in 
the drawings. At the buckle end, the braid 
goes through two pieces of the belt at once 
to hold on the buckle. Finally, tap down the 
lacing and finish to a soft sheen with sad- 
p.—Bruce Gnat. 
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Wood Doll of Covered-Wagon Days Has Movable Arms and Legs 


Quatst wooden dolls whittled painstak- 
ingly by fathers and dressed by mothers 
made many a trip across the pla 
days of the covered wagon. This “: 
old-fashioned miss will be no less cherish 
by a little girl this Christmas. Instead of be- 
ing whittled, its body and movable arms and 
legs can be sawed out with power or hand 
tools; its head is a turning or a wood ball. 

Make the parts of hardwood and round 
the edges. Drill the hips for a hardwood 


Ring-Toss Game for Table Play 


Here is a ring-and-peg game for indoor 
play on rainy days. The base is #” plywood, 
as is the glued or nailed center disk with the 
short peg. Mark the base radially and paint 
the spaces black und light blue alternately; 
then number the long outer pegs | to 4, the 
disk 5, and the short peg 10. Cut three 
rings from 14-ply show-card stocl 

Note that the short peg is driven into a 
hole in the center of its disk and not into 
the board itself, while the outer pegs are 
put in holes drilled in the board. 

Players stand 4’ from the board, and their 
score is what they ring. When two rings go 
over one peg, the number counts twice; but 
if three go over a long peg, the entire score 
is wiped out. A third ring over the short peg 
counts. Rings tilted on the center disk with- 
out going over the peg count 5; those that 
fall cleanly around the disk as well as the 
peg count 15.—Donatp W. Crank. 


dowel; then round the ends of the legs un- 
til they move freely on it in the notches. The 
forearms hang on stout cord knotted through 
small screw eyes or held with staples. 

Shellac over the wood provides a natural 
complexion, Paint in features, hair, and 
shoes with enamel to which a few drops of 
clear varnish have been added. 

The doll wears long pantalettes, the tra- 
ditional one-piece dress with kimono sleeves, 
and a bonnet.—Donis ALLER. 
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Tom Thumb 
CRAFTWORK 


Monkey wrenches resting on o 
penny. At left, octuol size 
above, three times enlorged. 


‘O MATTER how small the finished work 
is to be, skilled modelmakers pride 
themselves on faithfulness to detail and 
scale. A. F. Hofmann, of Ridgewood, N. Y., 
followed that cardinal rule in making the 
tiny tools in the photos above and at right, 
and so did Amy Elizabeth Jensen, of Wau- 
sau, Wis., in fashioning the Lilliputian furni- 
ture shown below. 

Both miniature monkey wrenches have 
movable jaws. They are models of the same 
18” wrench, one al ale of 1” to 1’ and 
the other al The surface gauge, 
half the size of the smallest on the market, 
is reduced exactly to scale in every detail. 

Most of the vise was made on a milling 
machine, but a lathe, of course, was re- 
quired for the screw. Swiveling on its base, 
the vise can be locked in any position. It 


Model furnishings of doll-house size ore faithful 
copies of antique pieces on a scale of 1/4" to I’. 


7 


| 
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Every port of this model surface gouge works os 
standard tool. The litle vise shown holding 
clip below is only 24” long. 


measures only 21/32” by 1 3/16” by 2%”. 
The model furniture is a size suitable for 
doll houses. It is made from plywood and 
other scraps, and the accessories from dis- 
carded materials, Though much is copied, 
the work leaves room for original design. 


occessories for this minicture dressing room 
were made from bits of discorded odds ond ends. 


This cabinet conceals o compleie >:soriment 
of woodworking equipment. Ample bench 
space is provided by a smooth-urfaced top. | 


JRAFTSMEN who object to working in 
the cellar can move into a rumpus 
room or even the parlor by concealing 
workbenches in handsome cabinets and 
tables. As shown by these samples, such 
dressed-up benches are not only good look- 
ing, but their orderliness simplifies work. 
For the compact yet exceptionally roomy 
cabinet in the photographs above, Sydney 
Oshrin, of Huntington, N. Y., made a frame 
of bolted two-by-fours. The workbench top 
is %” composition board glued on 2” by 10” 
planks, while other parts are %” pine finished 
with walnut stain. An organized system of 
storage adds to convenience. Jars of nails, 
nuts, and bolts are in front, with saws, 
electric drill, and other large tools above. 
The right door holds screwdrivers, chisels, 
and hammers; the left files, pliers, and bits. 
At right, a modern table camouflages the 
workbench of Parker E. Hart, of New York 
City. A hinged whitewood cover and ply- 
wood sheathing hide working parts scav- 
enged from several old pieces—pedestal 
drawer sections of an old desk for the sides, 
a filing cabinet for the center, and a car- 
penter’s workbench top. 


Lowering the ‘on the workbench at the 
right converts it ing-room table. Even 
the vise, set in a recess, is entirely hidden. 
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Workbenches in 
Dress Suits 


Painted 


RESEMBLES OLD TOLE WARE 


Aaciees that lends itself well to dec- 
oration with transfers is a sheet-metal 
lamp. The one shown here and in color on 
page 117 was made of extra heavy tin plate, 
enameled, and trimmed with decalcomanias 
and gilt borders. It resembles the lacquered 
téle ware, or painted pewter and sheet iron, 
that was popular in Holland, Belgium, and 
France in the eighteenth and nineteenth 
centuries. 

On a 9” by 24%” piece lay out the comer 
bends called for in Fig. 1. With a bending 
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METAL Lamp 


brake or by clamping the stock between two 
iron bars or angle irons, form 45-deg. bends 
along the scribed lines, taking care to keep 
them all parallel. The extra 4” strip at one 
end is offset as shown to form a flush joint. 
Solder inside and outside the seam; then 
scrape the outside smooth. 

Place the eight-sided body so formed on 
another piece of stock and scribe around in- 
side each end to mark out the top and bot- 
tom of the lamp. Do not cut on the scribed 
lines, but on others drawn X” outside them, 


as in Fig. 2. Cut out and bend the tabs thus 
formed at 90 deg. to fit inside the body. Tack 
the top with solder from the inside; then fill 
the joint with solder from the outside and 
scrape smooth to a sharp 90-deg. angle. 
The bottom can be soldered only from the 
outside, so use plenty of solder to form a 
fillet, as shown in Fig. 3. 

Find the center of each end by drawing 
diagonals and drill a %” hole there. Drill 
a” hole midway of each corner panel and 
%” from the edge in the bottom. Over each 
of these four holes, solder a 6-32 nut, as in 
Fig. 3. 

Four feet are next cut from %” dowel, and 
then drilled, countersunk, and counterbored. 
They are held on by 6-32 flathead bolts. 

A lid from a kitchen canister or a press- 
top can, a small metal bowl, or even a pie 
tin may be used to distribute the strain over 
the top, It is best to reinforce this member 
by soldering V-shaped sheet-metal stiffeners 
inside as shown in the drawing. 


The upper lock nut is turned up against 
this, a metal or plastic tube slipped over the 
nut, and the socket threaded tightly against 
the tube. Then the lamp cord is run through 
the pipe and out under the bottom. If de- 
sired, a double cluster fixture may be 
mounted instead of a single socket. The 
lamp can be weighted by pouring sand in 
through the top hole after inserting the %” 
pipe in the bottom hole. 

For a neat trim to the enameled surface, 
the edge of the canister lid and the feet may 
be painted a bright contrasting color. Gilt 
edging, as on the lamp shown, may be put 
on cleanly by the use of masking tape. Trans- 
fers may be applied to all eight sides or to the 
four widest panels only. A coat of varnish 
over all, followed by waxing, will protect 
the decalcomanias. 

If a single lamp is used, the shade can 
be mounted on a harp screwed on the socket, 
as in the photos. A brass or plastic finial 
completes the effect.-Hanry WALTON, 


A Roomy Wooden Pirate's Chest to Hold a Child’s Treasures 


Neartyess in putting away toys and the 
like is an easy habit to teach children if it 
is made into a game. This pirate’s chest, 
especially if it is fitted with a hasp and a 
simple padlock a child can work, will appeal 
as a place to store “treasures. 

The chest shown is poplar with a pine top 
and pine cleats, but any stock on hand will 
serve. It should be %” thick to make the 
chest sturdy enough to withstand moving. 
The chest shown, a good size for the small 
playroom, is about 15” wide by 30” long 
and 12” deep. 

Put the box together with nailed or 
screwed butt joints. Wood of full width will 
save work but may be hard to obtain. Since 
cleats give sufficient support, narrower 
boards can merely be jointed with a plane 
to avoid cracks; but a more workmanlike 
job will result if the edges are rabbeted or 
doweled and glued and if glue is also used 
in the butt joints before nailing. 

In matching boards for lid, sides, and bot- 
tom, warping can be offset by alternating 
heart and sap sides, It is also well to put the 
cleats on with the concave side next to the 
boards and to nail from the center outward. 

Use small-headed nails or screws, covering 
them with upholstery tacks driven in close by 
for a studded effect. Apply a decal and fin- 
ish with varnish and wax.—Etata WALTNER. 
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rimitive heads is the avocation of 

pair-shop foreman for the Tucson, 
‘At right he uses a small au 

p undercut around the eyes. 


Wood Sculpture 


bs WHELAN just likes to carve these 
distorted faces. During business hours 
he's repair-shop foreman for the Tucson, 
Ariz., bus system, but in his spare time he 
whittles primitive heads and animals from 
wood bl 

Whelan’s free-hour work is art for art’s 
sake. He sells none of it. Most of the fig- 
ures are purely decorative, although he has 
made a few functional pieces, such as a 
lapel pin with a painted African face, and 


with a Penknife 


a penholder in the form of a small deer. 

No complicated tools are required. Whe- 
lan uses a lathe to turn the preliminary 
rough cuts on a head, and then finishes with 
knives. In addition to two pocketknives, he 
employs a special, extra-sharp knife ground 
from a file, which holds its cutting edge 
longer than most tools. A small auger held 
in a pin vise provides special effects like the 
grooves around the eyes of the heads, and 
a coping saw cuts the flat surfaces on the 


Whelan uses c lathe to turn the rough outlines of his figures; then he finishes the work with knives. Final 


ith @ tool he made 


touches are applie 
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imself, a razor 


that was ground from a fi 


A coping saw cuts the flat surfoces 
he miniature animals. The 
shown for size comp 


little dogs, donkeys, and other 

Almost any type of wood furnishes the 
raw material for the small figures. Whelan 
has carved mahogany, redwood, soft pine, 
desert mesquite, and ironwood. For finish: 


ing, paint and varnish are uscd. The time 
required to produce a head varies with the 
size and intri lapel pin can be made 
in three hour: one of the large heads 
might take 25. 


Scale-Model Steam Engines Can Pull Loads as Heavy as One Ton 


Accurate scale models that really work 
come from the basement workshop of John 
Matthews, Chicago plumber. Special 
in steam engines, he has built miniature rey 
licas of a Hudson locomotive, an Atla 
passenger locomotive, and an early mi 
pump by James Watt, as well as the “Pu; 


This "Pug" locomotive, scaled %” 
equals 1’, iso type frequently used 
in quarries. John Matthews made all 
parts for the working model himself. 


In 1829 the original of the model ot 
i lat 


the Rocket, it 
runs under its own steam. 


gine and the Stephenson's Rocket 
the photographs below. Matthews: 
spent 2,000 hours making the Hudson, 
which is 6’ long and weighs 200 Ib. It can 
pull a one-ton load. The 4’ long “Atlantic” 
races along its small tracks under 250-Ib, 
boiler pressure. Matthews works from the 
original shop blueprints and makes all parts 
himself. 


CORD ENTERS HERE 


RIVET) 


W*SQUARES 


SLIGHTLY 
LARGER 


THAN 
SCREW 
HEAD 


Pin-up Lamp of Wrought Iron Will Brighten Any Dark Corner 


Just the thing for a dark corer or over 
a favorite chair, this 1a 
strap iron, the S-bi 
around a piece of pipe and the other parts 
shaped over a full-size layout. 

The upper ends of the two main members 
were bored to take a %” nipple for the key 


pe 
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socket, and two thin nuts placed on the 
nipple clamp these parts of the bracket to- 
gether. Mounting holes were bored large 
enough to slip over the heads of the screws 
to be used, and slots were then filed upward 
to accommodate the screw shanks. A coat of 
black finishes the project. 


Forge Tongs Welded to Order 


Sranparp forge tongs will pull most of 
your chestnuts out of the fire, but if your 
forging problem is one that requires extra 
safety or extra efficiency, it may be well 
worth your while to weld a pair of tongs 
with exactly the right grip for your special 
work, Several useful styles are illustrated at 
the left, all welded up from standard round 
and bar stock. 

Make the halves of the tongs separately, 
and join them with a rivet. The hole should 
be slightly larger than the rivet for easy 
operatio ff it is too tight, heat the tongs 
to a bright red and work the jaws up and 
down to loosen. Before welding, grind all 
butting edges so that they form a “V” when 
placed together and allow plenty of surface 
for the weld metal to form a sturdy joint. A 
piece of angle iron welded into the jaw will 
hold various sizes of round stock; halves of 
pipe are useful for a single round-stock size. 
The recessed semicircle in the jaw makes 
the tongs suitable for either round or flat 
stock—Jenny Poxonny. 


A HIGH-SPEED CHUCK designed to in- 
crease production and lower costs on short- 
run shop work can be opened and closed 
without stopping motor or spindle. The 
chuck is said to compensate for spindle run- 
out, and it adjusts for close-tolerance con- 
eccentric turning operations, 
alled spacer and stop acces- 
i ilable for the “Standard-Hamp- 
ton Speed Chuel 
ard Tool and Gage Co., of Clevi 


400 Ib. 


on soft metal pieces. 
‘ise, Inc., of Detroit. 


PERFECT CIRCLES ARE CUT from boiler plate or 
heavy sheet metal with the help of a new adapter 
for flame-cutting torches. A square radius bar 
swings the torch jet around on a tracking wheel. 


TOGGLE PLIERS that 
multiply a 40-Ib. pres- 
sure on the handles to 
on the work 
have been developed to 
hold small parts for 
welding, drilling, and the like in cramped spaces. 

capped pressure pads prevent depression 
The manufacturer is 


MULTIPURPOSE TOOLS that 
sortment of interchangeable 
low plastic handles are being made for 
shop, home, and farm use. Bits adapting 
the different tools to socket-screw, socket- 
wrench, or auto work as well as general 
home repairs snap over a swivel mount that 
reaches hidden parts. Standard Pressed 
Steel Co., Jenkintown, Pa., is the maker. 


ie dlr te | 


The Scientific Research Co., Portland Ore., makes it. 


RIVETED FASTENINGS can be 
used on models and other small 
shop work easily and quickly with 
a new lightweight riveting gun of 
the type used in airplane con- 
struction. A one-hand _plierlike 
tool that installs blind 3/32” rivets 
with a simple pull, it is made by 
Cherry Rivet Co., of Los Angeles. 
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however, can profit from the regular spoci 
screws or nails that is the mark of good craftsmon- 
ship. A thin strip of scrap wood, notched evenly 
along one edge, will assure this uniform spacing. 


THIN STRIP OF WOOD 
WITH EVENLY SPACED —™” 
NOTCHES 


A fireproof smoking set for the workbench can be 
ossembled from a flowerpot, soucer, and marble. 
Lighted stubs dropped into the pot ore quickly 

red by placing the morble over the hole. 


collection tend to mor 
A small L-shaped fence will conceal the can whi 
leaving it accessible for filling and emptying. — extingui 


Jeeping up o dusty workshop, pour some 
cil-type furniture polish into the heel of the trouser hangers in place of clothespins as shown 
broom. The liquid will tend to damp the sweepings below. The hongers can't split on the bulky fabric 
‘ond help prevent the agitated dust from ri ond they will provide a firm grip without pinch- 
and resetlling in other parts of the workroom. — ing the cloth or pressing down the nap of the rug. 
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CROCHET 


ay 


Storing your crochet hooks in o discarded tooth- 
bruth case makes it possible for you to find and 
select hooks at o glance; it olto keeps them from 
getting tongled in and snagging yorn or material. 


Most clothes hampers ore too small to hold the 
lorger articles that go into the family wash. If 
you are apt to forget such items when you clean 
out the homper, fasten o to the cover 
with easily removable, nonmarring cellulose tape. 


pins, ond borrettes. Moke the rack of plastic or 
thin’ wood. The upper trough holds the prus 
the lower is divided to separate pins ond clips, 


ENDS BENT J | | 
INWARD ‘e ~ 


CLOTHESLINE 


d to moke this winder for 
Bend the ends of o wire 


cord around it. Hang it over any convenient hook. 


Heovy gorments hung outside to cit will generally 
slide together ot the center of a sagging line, 
To keep them properly separated, string a short 
section of choin between two supports, and hook 
the hongers through the links ot fixed intervals. 
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Window and 


Door Frames 


for Stucco Construction 


Plumbing a pulley stile in a window frame ofter leveling the head. 


SEVENTH OF A SERIES 


INDOW frames are always set before 
the plastering is begun on_ interior 
walls, while door frames can be set at any 
ti Frames set before 
grounds, or the wood to which the plaster 
can be brought flush and on which the mold- 
ings are attached, They should be well oiled 
or primed as a protection against moisture. 

The size of a frame for a double-hung 
window will depend, of course, on the size 
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and serve as 


By 
EDWIN M. LOVE 


of the sash chosen, In many 
parts of the country, double- 
hung sash is listed according 
to over-all dimensions, and 
thus the frame for a 2’ 6” 
by 4° 0” window would be 
built with an opening that 


size 


Windows in some sec- 
tions, however, are figured 
from stock-size glass, such 
as panes 26” wide and 20” 
or 22” high. Allowing for a 


2” stile on each side, the 


width would thus be the 


same, or 2’ 6”, but the 
height would be 
4° 2”, that is, the he 


panes, a 2” upper r 


a 3” lower rail, and an al- 
lowance of only 1” for the 
meeting rails since they 
overlap. Windows cut into 
four or more lights must be 
figured for bar thicknesses 
as well. 

The house described in 
this series and shown under 
construction in the accom- 
panying photos is to have a stucco finish, so 
the photos and drawings show the addition 
of stucco molding having a recess or groove 
into which the stucco is anchored. For 
other outside finish, the essential difference 
would be only in the outside molding or 
other trim. Flashing is inserted between the 
stucco molding and frame a 
in with the molding. 

How the window frame is constructed is 
shown in Fig. 1. The width of the jamb or 
pulley stile must allow for double the sash 


thickness, standard for which is 1%”, and also 
for 1/16” clearance for each sash and for 
a %” parting bead, or a total of 34”. In addi- 
tion, with the blind stop nailed on, it must 
equal the width of the trimmer plus the 
thickness of plaster and sheathing. If wall- 
board is substituted for plaster and no 
sheathing is used, this width will be so nar- 
row that there will be no room for an inside 
stop unless the blind stop is made thin, and 
even with a minimum blind stop of %” it may 
be necessary to nail the inside trim flush with 
the face of the stile and lap the inside stop 
over its edge, as in the drawing. 

Stock pulley stile comes grooved and 
ready to saw to length and dress to width. 
If it becomes sprung edgewise, straighten- 
ing can only be done when the frame is 
nailed in the building. Because of a short- 
age of materials, some carpenters resort to 
use of clear sheathing boards for frame stock, 
racking it for as long as possible with cross 
strips between to permit air seasoning. Even 
then a board is likely to spring edgewi 
when ripped and should be left with 3” 
plus width to allow for jointing one edge and 
ripping and jointing to width. Little spring 
results from the second ripping. The grooves 


for parting beads are then plowed and the 
faces smoothed. 

Measure window length along the inside 
edge of the grooves when locating the dadoes 
to take the head and sill. The dado for the 

i ware; that for the sill on an 
24” or a slope taken from the 


Spring balances are often used instead of 
weights and pulleys. They permit the frame 
to sit snugly between the trimmers, and nar- 

ly applied. Figure 2 shows 
the cutout for a typical spring balance. Bore 
corner holes; then rip first with a compass 
saw and finish by crosscutting the ends; or 
cut the waste out on a power saw. Handle 
the stile carefully to avoid breaking the 
slender strip left. 

An extra 4” must be added to the head for 
housing in the pulley-stile dadoes, and the 
same allowance is made when notching the 
sill. The “horns” of the sill are also notched 
flush with the front of the blind stops to 
clear the trimmers, Sometimes k” extra 
width is allowed in the frame to reduce plan- 
ing of the sash in fitting. 

‘Never paint the faces of pulley stiles. Oil 
them instead, or coat them with hot paraffin, 
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Dadoes for housing the sills in pulley stiles ore 
cut on a slope that can usually be taken from 
sill bevel, or on angle of 5” in 24” can be use: 


Blind stops are best nailed on while holdi 
block against the stile face to gauge proj 


a" 
tion. 


and scrape off any surplus. It is good prac- 
tice to paint the joints before assembly, and 
after the frame has been built paint the 
backs, sill, and stucco molding. 

Use 8d. box nails for nailing in the sill 
and head, If a dado is loose, drive a chisel 
in the joint at the outer side to take up the 
looseness before nailing. Square the frame 
by equalizing corner-to-corner_ measure- 
ments, nailing diagonal strips across the in- 
side edges to hold the frame true. Nail the 
head blind stop in e and fit the side 
blind stops between it and the sill. Gauge 
the projection of the stops with a ¥” block, 
as in the photo at lower left above. 

For correctly setting a window frame, a 
prop equal in length to the height of the 
header above the foor will be needed at 
one corner. Start a nail in the side stucco 
molding next to the prop near the top, swing 
the frame approximately level, and tack. 
Level the sill and tack the opposite molding. 
Plumb the pulley stile and nail the mold- 
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When assembling the window-frame head and pul- 
ley stiles, toke core to get the par 
aligned; then dress down proj 


Noiling stucco molding to a gauged line. Flashing 
is inserted under the molding ond nailed with it. 


ings solidly; then drive nails through the 
stiles. Wedge with shingles to straighten 
the face of a stile. 

Frames for outside doors can be made 
from 1” stock with jamb width equal to that 
of the window pulley stiles. Inside frames 
require jambs equal in width to the trimmer 
plus the thickness of the plaster or wallboard 
on both sides. The length of the jambs from 
the head to the bottom is simply the length 
of the door plus an extra 4” for clearance. 
Assemble the door frames on the floor, nail- 
ing the jomts. 

To set an inside-door frame (Fig. 3), 
stand it in the rough opening and slide a 
shingle point first from each side behind one 
jamb. If there is to be a finish floor, place 
a block the thickness of the floor under the 
lower end. Tack fast through the shingles 
while holding a block against the trimmer to 
gauge the projection for plaster or wallboard. 

Tack the upper end of the opposite jamb 
in the same way. Then wedge out and nail 


the lower end of the first jamb, plumbing 
the face with level and straightedge to 
align top and bottom, and plumbing the 
edge with the level alone. If the wall is too 
out of plumb, it may be necessary to have 
the jamb lean with it in order to align them 
at the top and bottom. 

Cut a spreader gauge to lie on the floor 
between the lower ends of the jambs, as in 
Fig. 4, and nail the second jamb. "Place 
shims behind the hinge and lock positions 
and wherever needed for straightening out 
concave bends in the face. 

If the molding and flashing are left off 
outside-door frames until after they have 
been set, the open edges will make it easy 
to wedge jambs for straightening, as in the 
photo below, but some carpenters prefer | to 
nail them in when assembling as for 
dows. Usually it also saves time to cut hinge 


E OF SPREADER 
AT BOTTOM OF DOOR FRAME 


mortises in a jamb when it can 
on the bench before assembly. 

Stucco molding used at the head of a door 
frame and on window-frame heads is usually 
not in alignment, but the difference will 
not be noticed if the door is not close to a 
window. The molding is somewhat higher 
on a door frame since it must be }f" to 5/16” 
up from the face of the door head to show 
a margin, while that on the window heads 
is set flush with the face. 

One method that simplifies the installation 
of a door frame in a large opening, such as 
that for a garage door, is to nail up the head 
first after leveling it from end to end. Then 
the jambs are straightened with shingles, 
as shown below, and nailed in with the upper 
ends fitted against the head, Flashing and 
stucco molding or other trim are nally 
added to complete the installation, 


be handled 
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Enduring strength and gleaming beauty 
distinguish things fashioned of the 


By WALTER E. BURTON 


|ABULOUS metals, once undreamed of 
Fa the average home workshop, can be 

yours for little more than some junk- 
yard prospecting. Stainless steels are among 
the most fascinating of the alloys developed 
in recent years. Many types can be found 
at hardware stores and in scrap-metal yards 
as war surplus, or may be obtained from 
regular steel distributors. 

With stainless steel you can make a 
variety of things for the home, shop, dark- 
room, laboratory, or wherever its enduring 
brightness and resistance to rust and corro- 
sion are desirable. You can make covers for 
photo developing tanks, trays for print- 
processing solutions, special film racks, and 
movie-film reels. Numerous kinds of kitchen 
knives, forks, and other utensils can be 
fashioned from the alloy. It can be made into 
tweezers of all sorts, tools for modeling clay, 
and trowels for handling molding sand, 
plaster of Paris, concrete, and the like. 

‘Also possible are rings, earrings, brooches, 
fittings for boats, thin-sheet monograms for 
automobile doors, handbags, and the like, 
and dials for gauges and other instruments. 
Shown on these pages are sugar tongs, a 
spatula, a darkroom stirrer and print lifter, 
and a pancake turner—all made from stain- 
less gathered in an afternoon of exploring 
at a neighborhood junk dealer's. 

174 fora 


steel that’s king of metals. 


In searching for stainless steel, probably 
your first clue will be the absence of rust. 
If the piece is covered with grease and dirt, 
rub a spot clear with waste or a stick, and 
if the metal shows bright, the chances are 
it’s what you want (unless it is obviously too 
light, in which case it may be aluminum or 
magnesium alloy). A sure test to tell stain- 
less from other steels is immersion in a 
strong copper sulphate solution after the 
surface has been cleaned bright and free 
of grease. If it is stainless, no red copper 
deposit will form. 

There are magnet and heat tests, too, 


laid 


Stoinless nan iron or steel plate can 
be cut with a chisel. It's best to cut almost 
through ond finish by bending until the cut breaks. 


that will identify the type of stainless steel, 
as described in the data sheet on page 176. 
‘These are important when the steel is to be 
used for making certain projects. Group A, 
for instance, contains the only stainless that 
can be hardened by heat treatment for a 
really good knife blade that will keep an 
edge, while a developing tray or other ob- 
ject that requires maximum resistance to 
corrosion is best made from a steel in Group 
C. This group contains the well-known 
18-8 alloy (18 percent chromium and 8 per- 
cent nickel) and is the only group that is 
nonmagnetic. 


cts for home and hobby that will rs 

f made from stainless steel. From 

ugar tongs, o spatula, a photo- 
fter, ond o poncoke turner. 


Inserting a stainless spatula blade in o handle 
made from an aluminum bolt. St rivets cut 
from wire are shown on the bench at lower left. 


and cutting tools should be of high-speed 
steel and should be sharp. They must be 
fed into the work at a slower speed than 
that for cold-rolled steel and with constant 
pressure, for even the slightest relaxation . 
may cause the alloy to glaze over and resist 
further cutting. Punch marks should be 
shallow, as the steel has a tendency to 
work-harden. Since Group B and Group C 
stainless steel may already be work-hardened 
before you get them, annealing by heating 
yellow-hot and plunging in water may save 


con be annealed for easier 
jellow hot and plunging into 
0 method for common steels. 
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1g 2 set of kitchen tongs. Flux ond 
@ shim of solder are sandwiched between the st 
and clamped, ond the torch is then applied. 


time. This procedure is, of course, the exact 
opposite to ordinary steel annealing methods 
and, as it implies, the stainless steels in these 
groups cannot be heat-hardened. 

Thin stock can usually be drilled without 
a lubricant if backed by a block of ordinary 
steel or iron. Lubricants used include sul- 
phurized mineral oils and sulphurized lard 
oil, sometimes with turpentine added, and 
also water emulsions. 

‘An excellent chisel for cutting sheet 
roughly to shape preliminary to filing can 
be made by mounting a %” round or square 
high-speed-steel lathe bit in the end of a 
piece of 4” cold-rolled stock. Grind the bit 


Group A (martensitic), containing less 0 
‘Tungsten, nickel, silicon, coly 
is magnetic 


steel fs ‘magnetic. 
Group C (austenitic), 

steel austenitic a 
steel is nonmagnetic. 
checkis 
magnet, it is in Group A or 
1,800 deg. F.) and quenched 1 
it does not harden. 


000 to 1.700 deg. F:, and 


Continuously. 
Group A resists corrosion by 


to organic 


L 


PROPERTIES OF STAINLESS STEEL 


Metallurgists classify stainless or chromium steel in the following three groups: 
in O.4 percent carbon, less than 16 percent chrot 
n, and molyhder 


Group B (ferritic), containing low casbon percentage, more than 16 percent chromium, Copper, 
nickel, silicon, ‘molybdenum, tungsten, and nitrogen my" also be present in small quantities, The 


containing at least 24 percent alloy, including sufficient nickel to make the 
id cither twice as much or half as much chromium as nickel. 


with two, tests, a sample can usuall 
Group 'B: if not, it is in Gr 
‘water, it is in Group A if it hardens like tool steel, in Group B 


Soup A are tough, not brittle, after heat treatment, are readily forged, pierced, oF 
4 can be machined satisfact it openly desig 

? 
‘with superchish-speed and carbon tools. Use sharp tools, 


sather, water, steam, and mild corrosives; Group B resists al 
nitric and other oxidizing agents; Group C resists nearly all corrosives and is especially resista 
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to a chisel edge that is not too blunt, Cut 
part way through the sheet and finish by 
bending the metal back and forth until the 
cut breaks through. 

All of the stainless steels may be joined 
with soft solder or with the harder soldering 
alloys melting at about 1,175 deg. F. They 
may also be silver-soldered to copper or 
other steels. When silver-soldering, coat 
both surfaces to be joined with the recom- 
mended flux, sandwich a bit of sheet solder 
between, clamp, and heat until the solder 
then wash off excess flux with hot 
teel rivets can be made 
by annealing and cutting Group C wire. 


[METAL WORKING] 


um may also be present. The ste 


Low carbon. The 


If it is attracted by a 
ied. yellow-hot (about 


be _identified, 
wp C.. When i 


iF Seal tel 
tools. the 


POPULAR 
116 science 


TOP VIEW 


When a flat shank is driven into o round hole, th 
cround it can be filled with solder. Drill holes in the 
shank first; solder, flowing in, wil 


While the chemical composition of stainless 
steels makes them resistant to corrosion, fine polish 
will increase this resistance; but use aluminum buff- 
ing compounds, not iron compounds (rouge), 
embedded particles of which may later rust. Before 
polishing, it is advisable to place the finished piece 
in a solution of equal parts of concentrated nitric 
acid and water for about an hour and a half, taking 
care to keep the acid off the skin and clothing. This 
dissolves bits of the tool embedded in the surface. 

The tongs shown were made from 1/32” springy 
18-8 stainless bent cold so the jaws stand 1” a 
Similar ones may be of one-piece constructio 
identical halves may be riveted or silver-sold 
The spatula, of the same steel, was made with a 
short tang and riveted in a slot in an aluminum- 
bolt handle that had been machined to remove the 
threads. Annealed first for easier bending, 3/32” 
Group C wire was shaped into the stirrer-lifter. 
The pancake-turner blade was spot-polished .020” 


by 1” by 25/16” stainless, the shank .050” by 
X” by 6X” stainless, and the handle a 7/16” by 
2k” aluminum-alloy aircraft bolt. 


SIDE VIEW 


FORKS OF STAINLESS STEEL won't be dis- 
colored by foods. This one, made of 3/32” 
sheet, is for serving olives and pickles. The 
prongs are cut with a hacksaw and lubricant, 
and the shape is then roughed out on a grind- 
ing wheel and filed smooth. Contours are 
bent between soft jaws in a vise. 

Polish with several grades of emery cloth 
from coarse to fine, and finish with aluminum 
buffing compound.—Wi11.11am Gorpon. 


m 


METAL-CUTTING SPEEDS can be obtained — of the original mounting and permits switch- 
fon a wood bandsaw with the saw motor ing from metal to wood cutting simply by 
running is a countershaft driven by a sec- removal of the helt. Step pulleys on both 
ond motor. Provided the extra motor is on the saw motor and driving wheel would 
hand, this arrangement avoids disturbance — give a variety of speeds.—Hexny Haxscomt. 


LABELED KNOWN SAMPLES of iron and steel, drilled 
and kept on a wire holder, help in identifying new 
stock. Compare sparks thrown off a wheel when grind- 
ing the new stock with those when grinding the sam- 
ples. Labels may be such as T, tungsten steel; C, cast 
iron; HS, high-speed steel; and 75 C and 30 C, 75- 
and 30-point carbon steel—Rurvs E, Deerxc. 


AUTOMOBILE GREASE FITTINGS inserted in holes 
drilled in the grease-cup covers of shop machines will 
permit quick refilling from a grease gun. The cup 
covers are simply backed off as far as possible, and the 
gun nozzle is applied to the opening of each fitting. 
Drill an undersize hole in each cup cover and tap it to 
take the threaded end of a fitting, or make the fittings 
cut the threads.—H. H. 


A CHIP CHUTE of plywood 
made for the lathe bench pro- 
vides an easy means of col- 
lecting chips and keeping them 
off the floor. If the lathe is 
used for both metal and wood, 
have two containers so wood 
chips can be kept separate and 
burned.—D. C. Doremus. 
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1 AS TAPERS 
les 
f ae 
ag / ete 


ow 


ne ae Suaceo 
PTiows Wo"APART 


Tus dovetail cutter will make blind dove- 2, and slide the vise 
tail recesses i atleft above, to the drill-press table as above. 

and smooth-sliding dovetail joints like that side of each tooth to a flat angle (Fig. 
at right, It will cut both the tongue and using the file lightly to finish the edge, and 


gainst a fence 


socket mm the latter piece then produce the bottom rake with a file, 
Turn the cutter blank from ¥” drill rod, as also shown in Fig. 3. 
as in Fig. 1, and lay out three equal divi Harden the cutting end, temper by heat- 


sions with lines at 90 deg. Clamp the blank _ ing the shank until the straw:color travels te 
in the drill-press vise, set up a small milling the top of the side teeth, and then quench 
cutter (see PSM, Nov. '46, p. 175) asin Fig. immediately. —Hennerr Prisrer, 


Arbor Press for Handling Small Work Is Made from C-Clamp 


ScALED to modelmaking size, this little ar- up to the flange, and bevel the edges of the 
bor press will push studs in or out and, in block. Drill bolt holes in the clamp frame, 
its own small way, do anything a large press bolt it between the brackets, and serew the 
can do. It consists of a 3%” or 4” C-clamp, latter firmly to the block. Paint the clamp, 
preferably one of good quality, held to a brackets, and block machine gray, but take 
slotted hardwood block with ‘two angle care not to get paint on the threads. 
bracl In use the press is bolted to the bench. 
Recess the block with a chisel to take the Oil the clamp-screw swivel foot to make it 
clamp web at the stationary-jaw end snugly work freely.—H. P. S. 


= 
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RUDE as it may seem to engineers and 
the fortunate few who do their ex- 
perimenting in well-equipped laboratories, 
the electrolytic rectifier can boast of ad- 
vantages over its more efficient ri It is 
cheaper and easier to build than vacuum- 
tube, dry-disk, or motor-generator rectifiers, 
yet it is a reliable source of low-voltage 
D.C., useful for electroplating, charging 
batteries, and operating model railroads. 
Practically all the needed materials will 
be found around the house or in the scrap 
box. Chief items are a ri ce or trans- 
former to drop the line voltage. a 1-gal. 
stoneware crock or jar, two small sheets of 
%” aluminum, one of 4” or 1/16” lead, and 
a panel of bakelite or similar material large 
enough to span the mouth of the crock. Any 
one of several chemical solutions will serve 
as the electrolyte. 
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NEED DIRECT CURRENT? 
IT'S YOURS WITH A LOW- 
COST, EASILY ASSEMBLED 
‘ELECTROLYTIC RECTIFIER. 


By Harold P. Strand 


j 
| TT 


In the photo on the facing page, the rec- 
tifier is shown in operation as a battery charg- 
er. Maximum efficiency is obtained when a 
transformer with a centertapped secondary 
is used as shown in Fig. 1. The charging 
rate as indicated on the D.C. meter is 6 to 8 
amp.; current draw from the line is 3.7 to 4 
amp. Output can be varied by altering 
either the spacing of the plates or the input 
voltage. A transformer that can deliver 20 
volts from either side to the center tap and 
10 to 12 amp. without overheating is re- 
quired. The wire marked with the “plus” 
sign goes to the corresponding battery ter- 
minal or to the anode (plating metal) in 
an electroplating bath. 

For half-wave operation, either a series 
resistance ( ) or a transformer (Fig. 3) 
will serve to reduce the line voltage. In the 
first case, to get an equivalent charging rate 


‘SECONDARY 


of 8 amp. would impose a line draw of 15 
to 20 amp. because of heat losses in the re- 
sistance. 

With a heating-unit resistance, shown in 
the photo at the top of page 182, a charging 
rate of 1.5 to 2 amp. is obtained at a line- 
current cost of 4 amp. Substituting a lower 
resistance will increase the output but it will 
also cause a sharp rise in the input. 

A more flexible half-wave rectifier is made 
with a transformer capable of delivering 18 
volts at 11 to 12 amp. Using the connections 
shown in Fig. 3, it is possible to obtain the 
relatively efficient charging rate of 5 to 6 
amp. with only 2.6 to 3 amp. being drawn 
by the line. 

To build the electrolytic unit, cut one 
lead and two aluminum plates as shown in 
Fig. 4, notching the two adjacent ends of one 
pair so that the plates can be brought close 


RECTIFIER: 


PULL-WAVE RECTIFIER, 


together without making electrical contact. 
A strip of bakelite or other insulating plastic 
is attached to each side of the lead plate as 
additional insurance against touching. 

‘Assembly of the pieces presents no diff- 
culties. The lead plate is attached to the 
panel with two 8-32 brass machine screws, 
and a knurled thumb nut is placed over one 
of the hold-down nuts to act as a terminal 
post for the negative lead. Use an extra 
thumb nut on the screw holding each of the 
aluminum plates. 

Sodium phosphate, obtainable at any drug 
store, makes a suitable electrolyte. Ammo- 
nium phosphate and household borax are two 
of the other readily available chemicals that 
can be used. First prepare a saturated water 
solution—that is, add the phosphate or other 
chemical until no more can be absorbed by 
the water and it begins to settle out to the 
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WALF-WAVE RECTIFIER 
USING LINE RESISTANCE 
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When efficiency is not a factor, the 
use of the series resistance shown at 
the left is satisfactory. Wiring con- 
nections are given in Fig. 2, below. 


bottom. Stir the solution thor- 
oughly and wait for it to clear; 
then pour it off into the crock. 

With the plates submerged in 
the liquid, connect a wire to the 
binding post atop each plate. 
Join the outer pair at one terminal 
of a porcelain socket as seen in 
the upper righthand photo on 
page 183. One side of the power 
line goes to the other socket ter- 
minal, while the other side of the 
line and the wire from the lead, or 
center, plate constitute the output 
or charging lines, 

Add a teaspoonful of table salt 
to a glass of water and place the 
bared ends of the output wires in 
this solution. When the power is 
turned on, tiny bubbles will be 
seen to form around the wire com- 
ing from the lead or negative 
plate. Touch: the wires together 
and bubbles will begin to form 
around the aluminum plates, Hold 
the connection for about 20 min- 
utes to permit a film of aluminum 
hydroxide to form on the positive 
plates. This film, acting as a recti- 
fying agent, offers extremely high 
resistance to the flow of current in 
one direction and a low resistance 
in the other. 

To measure output voltage, set 
up a complete circuit so that cur- 
rent will flow; this can be done 
by connecting a resistance across 
the rectifier and measuring the 
voltage across this load, An am- 
meter in series will tell the cur- 
rent in the circuit. 

Servicing boils down chiefly to 
the problem of offsetting the ef- 
fects of chemical action. Connec- 
tions are liable to corrode, espe- 
cially where screw heads make 
contact with the plates; the alu- 
minum plates may also wear out 


At left, attaching the lead plate with 
brass machine screws. Note the handles 
‘on which the panel rests; simple knobs 
con be used in place of the handles, 


ety 2 


Mix the chemical and water in o sotu- 
rated solution, stir it well, allow the liquid 
to clear, and pour it off into the crock. ts 


and have to be replaced. Clean the plates 
from time to time and repeat the forming 
process to allow the hydroxide film to form 
again. When the solution shows signs of 
persistent overheating, and the cl 
rate cannot be brought up to s 

time to throw out the old liquid 
a new batch, 

In continuous operation the solution will 
gradually rise in temperature. If it becomes 
too hot, or if a heavy current is being drawn, 
place the crock in a larger vessel and allow 
a stream of water to run in the space be- 
tween, 

For experimental use, where low-voltage, 
short-duration D.C. is needed, ple clec- 
trolytic rectifier is illustrated in Fig. 5 and 
the photo below. Two plates provide half- 


When both leods ore submerged in a salt solution, bubbles 
will form oround the negative wire. Short-circuit the wires 
‘mit @ hydroxide film to form on the aluminum plotes. 


wave rectification; the container is an empty 
fruit jar of ab 1-qt. capacity. One lead 
and one aluminum plate, spaced about 4” 
apart and supported by 8-32 screws and 
tute the vital parts, The same 
olyte may be used in this outfit as in 
ger 01 
Since the output of the smaller unit is low 
at best, it should be used only with a trans- 
A heavy-duty toy train transformer 
leliver about 30 volts in the second- 
ary serve nicely. With the latter in- 
put, an output of about 1 amp. at 6 to 6.5 
volts can be obtained. The output can be 
by using a higher input 
voltage, but if more service is required of 
the rectifier, it would probably be better to 
build the larger one described above. 


Putting an Old Tripod 
Back on its Feet 


BROKEN-DOwN tripods that look as if 
their picture-taking days are over can 
often be rebuilt to serve for many more 
years. And with good new equipment still 
scarce, even extensive rehabilitation may be 
worth the effort. The illustrations below 
show the most commonly needed repairs. 

Start by examining the top carefully for 
cracks, holes, and loose screws. Minor cracks 
in metal tops can be stopped by drilling a 
small hole just ahead of the split. More 
serious damage requires soldering, or brass 
reinforcing plates held with machine screws. 
In wood tops, use plastic filler to plug cracks 


and pack loose screw holes. Sometimes the 
whole top may have to be separated into its 
component plies and reglued. 

The screw fitting the camera socket, sub- 
ject to much hard wear, frequently must be 
replaced. A standard ‘i 
used. or a special screw having these threads 
made up in the lathe with either a knurled 
head or a transverse pin as a finger grip. 
To keep the screw from coming out of the 
plate, form a neck on the screw as shown in 
the drawing, thread the plate, and burr the 
threads in the plate after the screw is on. 
Or make up a plate of metal disks with cen- 


li ipod legs ore fixed by soldering 
ihe brook ever a porcelsia tube ond Ailieg ‘Nuahe 
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rated, sanded 
each with glue, 


Open plies in wood tops ot 
clean, and reassembled after co 


Broken legs should be carefully glued together ond 
reinforced with dowels or recessed bross strips. 


tral holes just large enough for the screw 
shoulder, but too small for the threads. 
Both disks, slit from edge to hole, are 
bent to slip around the screw and then 
flattened and fastened to the tripod top. 

Other parts that often wear badly are 
knurled knobs. Sore fingers can be avoid- 
ed by turning down the screw head and 
soldering on a wing nut. In many tubular 
metal tripods, push-button catches adjust 
for height, They be removed for 
repairs, if necessary, by disassembling the 
legs, removing the pin in the spring, and 
pulling out the spring and button. The 
legs of metal tripods may also have dents 
that cause them to stick. Hammer out 
the dents, using a metal rod as an anvil. 

Secondhand wood tripods generally 
need refinishing. Remove the old finish, 
sand rough spots and sharp edges, ‘and 
apply varnish or linoleum lacquer, or rub 
with boiled linseed oil. Leave sliding 
surfaces unfinished, lubricating them with 
wax or soap.—Enwin WALTERS. 


With split top, broken leg, and worn fittings, this 
‘ot an auction. But only 


it for hard service again. 


few hours’ work read! 


* Screws on the height-adjusting clamps were rebuilt 
befferthan-new by shouldering down the heads on 
@ lathe, ond then soldering on wing nuts. 


The sketches below illustrate several methods for 
making commonly needed repsirs to height-odjust- 
ment fixtures and tops on wood and metal tripods. 
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REFLEX FOCUSING of miniature cameras, 
instead of eye-level operation, is possible 
with a new view finder equipped with a 
50-mm. lens and an automatic focusing arm 
that moves with the camera lens. The 
ground glass is masked to show a picture 
area the size of 
standard color film, 
and the mask moves 
with the lenses to 
correct for parallax. 
DeMornay-Budd, of 
New York, makes 
two models—to fit 
Leica and Contax 
cameras—and plans 
them also for other 
miniatures, 


METAL “BELLOWS” in the form of a tele- 
scoping lens mount are provided on two 
new Printex press cameras—a 4” by 5” size 
and a 2%” by 3X” “mini-press.” Both models 
are supplied with a recessed metal lens 
board taking a wide-angle 3%” lens or re- 
versing to take 6” or 6%” lenses. An op- | 
tional flat board is for 5” to 5%” lenses, 


WOODEN ALBUM COVERS can be built 
up of tongue-and-grooved strips glued at 
right angles to prevent warp. Make the 
front cover 1” shorter than the back to al- 
low for a 1” hinged binder. Surface all parts 
to 5/16” thickness, Decorate the front with 
a title; the letters are glued on as overlays 
of thin wood and may be painted to con- 
trast. Lace through the holes and filler 
sheets.—E.M.L. 


COLOR CORRECTION in light is simplified 
by use of a meter scaled for Harrison & 
Harrison’s set of 22 filters. Source light re- 
flected from a white card is viewed through 
the meter, which is rotated to show red in 
an indicator window and further rotated un- 
til the color turns almost completely blue. 
The designated filter for the film being used 
is then taken from the scale. Two flanking 
indicator windows provide checks. One 
should show a definite blue and the other 
a tinge of red. 
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TWIN PHOTOFLOOD BANKS haying a variety of 
light combinations can be built of ordinary equi 
ment. Identical housings with hard composition- 
board backs are locked by pull-pin hinges to form 
a portable case. A reflector lining of metal-cov- 
ered asbestos stove pads prevents scorching, Use 
No. 1 photoflood bulbs only and switches and wire 
that will carry 10 amp. 

With the line switch (No. 3) closed, the combi- 
nations are: No. 1 closed, No. 2 at B, all lamps 
bright; No. 1 open, No. 2 at A, all lamps dim; No. 
1 open, No. 2 at B, x lamps bright, y out; and No. 
1 closed, No. 2 at A, y bright, x out.R. A. Brewen. 


SPEEDIER PRINT DRYING results if the 
ferrotype plate ou which prints have 
been rolled is placed on v heating pad. 
Take care not to bend the plate and loos- 
en the prints when moving it. Turn the 
pad on high, and when it gets warm, 
turn to medium.—W, E, Danneman. 


* GLYCERIN BATHS are fre- 
quently used for final print 
rinsing to prevent curling 
and ii tienee from exces- 
sive drying. The same solu- 
tion can be employed over 
and over again if checked 
with 2 hydrometer and kept 
at proper strength. 

Use a hydromete: de- 
signed for liquids heavier 
than water and having a low 
scale. For a 5-percent solu- 
tion, add glycerin to the 
| bath until the hydrometer 
registers 1.01; for a 10-per- 
cent solution, 1.02. Hydrom- 
eters may be obtained at a 
laboratory-supply house. 


CAMERA VIBRATION can be 
in a shop, factory, 
or the like if each tripod foot 
is cushioned with half of a 
sponge-rubber ball. Several 
thicknesses of rubber from a 
kneeling pad may be used just 
as well —Kexxerin Mcnnay, 


Dec. 
v9.46 187 


Still Camera Smaller Than Cigarette Pack Uses 16-mm. Film 


Truty vest-pocket in size, a camera smaller than 
a package of cigarettes takes 24 pictures on a cart- 
ridge of 16-mm. film. The Micro 16 has a uni- 
versal-focus lens with three diaphragm stops that 
focuses objects sharply as close as 3’. 

A small trigger on top of the camera operates 
the shutter, while a plunger on the side advances 
the film, at the same time moving the internal 
frame counter. The special film cartridges are en- 
larged to 2%” by 3%” prints without additional 
charge by the manufacturer, William R. Whit- 
taker Co., Hollywood, Calif. 


Cabinet Conceals Darkroom Workbench 


Tue problem of finding darkroom space in small homes 
and apartments is answered neatly by the “Photo-Bar,” a 
walnut cabinet that conceals hypo and developer instead 
of Scotch. The top opens to provide a well for three trays, 
a firm base for the enlarger, and an eye-level cupboard for 
the timer and safelight. 

Inside the wide doors are shelves that can be set at 
various heights to make economical storage space for bot- 
tles of all sizes. A towel rack is mounted on the back of 
one door, and a paper safe is built in beneath the enlarging 
easel. Other equipment includes a drain, a box for grad- 
uates and thermometer, and a lock. The Hi-Standard 
Manufacturing Corp., Baldwin, L. L, N. Y., makes it. 
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H® for this print drier is furnished by 
two 660-watt coil-type heater elements 
connected in series, These elements are 
generally available as replacements for use 
in heaters or hot plates. Stretch each coiled 
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Since dampness will occur on and near the di 
shellac all of the wood parts before assembling. 


Bevel the end 


10s of the box to suit the curve 


VE-MINUTE PRINT DRIER 


wire to 50”, and connect them together. 
Every 10” form a loop that will accommodate 
the machine screw on the end of a stand-off 
insulator. Eleven of these, which are obtain- 
able at radio supply stores, are aligned 2” 
above the base to hold the wire. If a line 
switch is used, be sure it will handle 5 amp. 
at 115 volts (the actual current draw will 
be around 3 amp.) 

Line the box with sheet asbestos and 
attach the ferrotype tin with flathead wood 
screws driven down flush with the metal, A’ 
window-shade roller, its pawl removed to 
give constant spring tension, holds the 
canvas cover To use, place glossy prints 
face down on the warm, wet tin, squeegee 
them, and leave under the cover for about 
5 min. after pulling it forward and hooking 
under the projecting ends, Matte prints may 
be dried face up.—Grorce O, SarrH. 


A slat hooks under the 
keep the canvas tight whil 


jecting 
the drier is in use. 
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Record Changers 
MAKE MUSIC FOR YOU 


ey can be used with any radio to 
the labor out of listening. 


By HARRY R. HYDER 


CCORDING to current estimates, 300,- 

000,000 phonograph records will have 
been made in 1946 by the time New Year's 
Eve rolls around. Forget about the hundreds 
of millions of records left over from past 
years, and you still have a lot of work for 
the music-hungry public that has to feed 
this endless stream of disks into America’s 
8,000,000 phonographs. If each of these 
records were played only once—and we 
know that the average is many times that— 
you'd still have too many operations for 
a traditionally mechanical and labor-saving 
nation to take in its stride. 
~ Of course the problem isn’t new, and 
necessity has long since mothered her 
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inventions, but technology and 
increasing public demand are 
still working at the job of rear- 
ing that once-awkward child, 
the record changer, into a re- 
spectable member of our gadget 
family. Altogether, they haven't 
done too badly. 

Back in the remote twenties 
when electric phonographs be- 
gan to replace player pianos as 
a favorite source of canned 
music, the joy of having a turn- 
table you didn’t have to crank 
was enough to make even the 
laziest of us forget that switch- 
ing records after each playing 
‘was an awful lot of work, Then 
the early record changers made 
their appearance. With plenty 
of reason they came to be known 
as “platter busters.” Action was 
the one thing they had plenty of, 
but records rarely had better 
than a 50-50 chance of survival 
when they went through the 
clanking mill. 

Breakage has continued to be 
a problem in the mechanical 
handling of relatively fragile 
records, but in general it is no 
longer a serious consideration. 
Automatic changers now in pro- 
duction have proven themselves 
quite gentle. Curiously enough, 
the low-priced units are almost 
foolproof, while the more ex- 
pensive jobs still give a small 
amount of trouble because they 
have more moving parts to get 
out of adjustment. 

Record changers are most commonly 
found in radio-phonograph combinations, 
but they can also be purchased separately 
and connected to any radio set. All of the 
inexpensive and some of the higher priced 
models operate on one or both of the two 
principles illustrated in Figs. 1 and 2, and 
in the accompanying photos. The first of 
these employs rotating fingers or plates to 
suspend the stacked records over the turn- 
table. When the changing mechanism is 
set in motion, the plates swivel around, 
releasing the lowest record in the stack and 
permitting that one to drop while the 
others stay suspended. 

Equally popular is the eccentric-spindle 
type. The records waiting to be played are 


balanced on an inclined, off-center portion 
of the spindle. A rocker arm at the side of 
the turntable supports most of the weight 
of the disks, and when the change cycle is 
in full swing acts to push the bottom record 
from the curved to the straight portion of 


the spindle, from where it fall to the 


playing surface. Other things (such as pre- 
cision of machining) being equal, the second 
type of changer is less disposed to chip or 


The two principles on which most changers operate 
are illustrated in the diagrams and photos at left 
‘ond above. In one form or another they turn up 


ondlers. 


in practically oll outomatic 


damage the fragile records than the first. 

With various modifications and combina- 
tions, these principles keep reappearing in 
practically all except the highest-priced 
record changers. Below at right is a unit 
that employs the eccentric spindle and 
rocker arm plus two supporting finger 
alongside it is a model that is more conven- 
tional in appearance but boasts the addi- 
tional feature of playing an intermixed 
stack of 10” or 12” records. One of the most 
elaborate and distinctive outfits is illustrated 
on the following page. 

In all types, the change mechanism is 
triggered by the relatively broad swing of 
the pickup arm when it engages the run-out 
spiral at the center of the record. The pickup 


the eccentric-spindle 
stock of 2 
rs and on 
Farnsworth 
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arm is withdrawn to the side while the new 
disk drops to the turntable; then the pic 
swings back to the first groove and the play- 
ing cycle starts afresh, 

If you're in the market for a player, bear 
in mind that pickups are a commodity that 
must never be bought by the pound. Needle 
pressure on the better changers is generally 
1 oz. or less, and the lightweight pickups 
are highly desirable from the standpoint of 
tonal quality as well as for minimum needle 
seratch and record wear. A permanent or 
semipermanent needle is, of course, neces- 
sary with all changers; there would be little 
point in saving you the trouble of changing 
records if you had to change needles after 
each playing. Semipermanent needles are 
good for a dozen or more plays, while the 
permanent variety may be used thousands 
of times. Once & needle is used, it should 
never be touched until it is to be removed, 
since the needle quickly wears down to the 
shape of the grooves, and even the most 
minute displacement will cause its sharp 
edges to cut and scour the sound track, 

A cabinet of some sort should be pro- 
vided for the changer. It is usually most 
convenient when used in combination with 
its radio amplifier, but if the radio is too 
small, or the box cannot be adequately 
soundproofed, a separate cabinet can be 
made or purchased for the purpose. A tem- 
plate for cutting the mounting panel is pro- 
vided by the manufacturer of the changer 
in most cases. If the unit is intended to be 
mounted on spring supports, adjusting these 
so that the changer is free to move slightly 
will tend to discourage operating noises and 
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field, and more costly than the other changers described, the Capehart, above, will play 
ind of the stack, 
» Playing first oni 
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electromechanical feedback knownas“howls.” 

One annoying  characteristi 
pickups is “needle chattes 
noise produced by the needle itself, particu- 
larly at high frequencies. When volume is 
low, the chatter may mask the sound coming 
from the loudspeaker, causing the set to 
sound tinny. Soundproofing the cabinct by 
lining it completely with a soft, absorbent 
inaterial such as acoustic felt should remedy 
the situation. Another way is to place the 
changer in an adjoining room, away from 
the speaker. 

This type of noise should not be confused 
with needle scratch, which is characteristic 
of records worn by repeated playings and 
cannot be eliminated except by means of a 
high-frequency cutoff filter. Unfortunately, 
the filter also results in a loss of tonal bril- 
liance. 

Connecting a separate record changer to 
a radio is usually a simple operation. Where 
phono jacks are built into the set's chassis, 
the problem is solved; where no connection 
is provided for, the center lead of the pickup 
cable can be soldered to the “hot” side of 
the volume control and the shield grounded 
to the chassis (Fig. 3). To differentiate the 
volume-control terminals, remove the set 
from its cabinet and, while it is playing at 
full volume, touch each of the stator termi- 
nals of the control with a screwdriver. 
Touching the hot terminal will cause a hum 
in the speaker. 

A single-pole double-throw toggle switch 
installed on some accessible portion of the 
chassis allows the amplifier to be turned 
from radio to phonograph operation. Where 


Adjusting the pickup so that the n 
gage the first groove of the record. 
of the screw varies on different models. 


the pickup cable is not long enough to reach 
the radio, an extra length of shielded wire 
may be spliced on and the braid of the two 
pieces securely bonded together. 

Sets of the A.C.-D.C. type should never 
be grounded externally, since one side of 
the A.C. line is already grounded to the 
chassis, and a short circuit would result 
from plugging the set in with incorrect 
polarity. Lead wires for the motor should be 
spaced as far as possible from the braided 
cable to minimize hum pickup. 

Since the output of crystal pickups is not 
uniform at all frequencies, and since differ- 
ent processes are employed for cutting rec 


ords, some type of compensating circuit is 
usually considered desirable on phonograph 
amplifiers. Two such equalizers are shown 
in Figs. 4 and 5. Placed between the pickup 
and the amplifier, the filter shown in Fig. 4 
will give a moderate amount of bass boosting 
and high-frequency attenuation; it is recom- 
mended for table model sets having 5” or 
6” speakers. Treble boosting is accomplished 
by the circuit in Fig. 5, and is best for a 
console with an 8”, 10” or 12” speaker and 
a fairly good audio system. Larger and more 
elaborate consoles usually have built-in tone 
controls which permit additional equal- 
ization. 

Properly handled, modern record changers 
give surprisingly little trouble. Jamming is 
often caused by warped or off-size records, 
and failure of the change mechanism to 
operate is probably due to use of old-style 
records on which the run-out groove has not 
been carried far enough over the disk. Some- 
times the pickup fails to drop neatly into 
starting position, but this can be corrected 
on most changers. The photo at the upper 
left shows one type being set for proper 
operation by means of an adjusting screw 
located near the pickup pivot. On other 
models the screw is found behind or under- 
neath the pickup arm. 

All in all, most of the current 
of record changers will deliver years of 
trouble-free, pleasurable service. If you 
like recorded music, you can hardly find a 
better investment. 
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DISTANCE is no obstacle to 
communication on this remote 
Colorado ranch, Eight ranch 
houses in the eastern part of the 
State have been connected by 
two-way radio with the Chey- 
enne Wells, Colo., exchange of 
the Mountain States Telephone 
Co., from where they can be 
linked with any phone in the 
country. Still in the experiment- 
al stage, this development is 
expected to bring service to 
places where regular wire lines 
are impractical because of dis- 
tance, This antenna 1s 21 miles 
from the central office. 


Ly Be Sabrued 


RECEPTION ON ALL CHANNELS in the 
F.M. and television bands is promised for 
this antenna, manufactured by the Andrew 
Co., of Chicago. Called the “Di-Fan,” the 
unit consists of a fanlike array of five ele- 
ments extended in two directions; its im- 
pedance is matched to that of the lead-in 
lines. It is sold with brackets for mounting 
it to chimney or roof. 


SILICON CRYSTAL CONVERTERS, devel- 
oped for radar receivers, are now available 
through civilian distribution channels. As 
space-saving first detectors in superhetero- 
dyne circuits, the permanent. presex crystals 
are capable of handling frequencies up to 
10,000 me. The model at the right is of- 
fered by the Sylvania Electric Products Co. 
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A PHONOGRAPH PICKUP employing the 
principle of torsional magnetostriction has 
been announced by the Magnetostriction 


Devices Co., of Boston. 
The effect of magnetism 
‘on the size or shape of 
an object is said to have 
made possible a light- 
pressure, low-cost pickup 
with uniform response 
and relative freedom 
from harmonic distortion 
as well as from “needle 
chatter” and hum pickup. 


Pillow Phone Mutes Late Music 


Ir you like to let that last musical night- 
cap rock you off to sleep like one of mother’s 
lullabies, try this way of doing your mid- 
night listening. It’s as comfortable for you 
as it is for the other members of the family 
who have already succumbed to the sand- 
man. A suitable pillow can be made with 
tightly packed cotton. Wire any good- 
quality headphone to the output of your 
radio as shown, and stitch the phone into a 
depression formed in the pillow. When used 
with large consoles, the headphone should 
come off the second detector instead of the 
last audio stage—W. E. DANNEMAN. 
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Reinforcements Stop Record Slipping 


Stacxep phonograph 
records sometimes skid 
over the records under- 
neath, resulting in musical 
distortion. One frequently 
effective method of pre- 
venting this slippage con- 
sists of gumming three or 
four loose-leaf reinforce- 
ments on each record to 
increase the friction be- 
tween the disks.—G.O.S. 


Concealed Antenna 


Storr antennas need not 
consist of wires dangled out 
the window or bunched up 
behind the furniture. Screws 
driven into the bottom of the 
radio cabinet diagonally 
from each corner make con- 
nient pegs for antenna 
as shown at the left— 
Rosert H. Darton. 


Doorstop Pegs Radio 


Wuewn you stand a radio on 
end for servicing, slip a 
wedge-shaped doorstop un- 
der some solid part to keep 
the weight of the set off tubes 
and coils and prevent the 
chassis from tipping. Flexible 
stops of the type illustrated 
below can be purchased at 
hardware, novelty or dime 
stores—H. LEEPER. 
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FOUR DRY CELLS connected in series 
with a spark coil of the type used in the 
Model T Ford will enable you to perform 
the experiments on these pages. For con- 


venience, solder a spring-type binding 
post to each of the three terminals of the 
coil. As shown at left, one lead of both 
the primary and secondary goes to the 
side terminal near the vibrator end. 


PRODUCTION OF SPARKS is the function 
of a spark coil. It can do this because, al- 
though the input potential is only a few 
volts, the output of the secondary may be 
from 10,000 to 15,000 volts, this high volt- 
age permitting the secondary current to 
jump at least ¥”. The spark length, how- 
ever, depends on the terminals, as you can 
show. First improvise a spark gap with 
sharp points, drawing them apart (with the 
current off!) until you get the longest pos- 
sible spark. Substitute metal silence domes 
for furniture (as above), and the spark will 
jump only a fraction as far. The reason? 
In the case of the points, the charge is con- 
centrated right at these points. When the 
surface is large, the pressure density is less. 
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ELECTRIC LIGHTS normally require a closed, 
or complete, circuit. Yet stand a fluorescent 
tube on the lone secondary terminal of your 
coil, supporting it with insulating material; 
close the primary circuit, and the tube lights 
dimly—-even though the secondary is 
“open”. Balance a pie pan on the tube, and 
it lights still more strongly. Why? In the 
first case, the charge in the air about the 
secondary excites the gas in the tube. In 
the second, the pan intensifies the electrical 
flow by acting as the plate of a condenser, 
accumulating a larger charge than the ter- 
minal of the tube alone. 
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SMOKE IS REDUCED in many cities through _ hole in the tube. Smoke will pour from the 
use of Cottrell precipitators in industrial top. Connect the primary circuit of your 
plants. The diagram above indicates how — spark coil, at the right, and the smoke 
you can rig up a working model of such a will stop. ‘Although nothing visible happens 
precipitator with a mailing tube and a piece — within the tube, the high-voltage electrical 
of tin foil. When the setup is ready, thrust _ field set up inside causes the smoke particles 
a lighted cigarette or incense stick into the to clump together and full to the bottom. 


HERE'S A TRICK to mystify your friends. Place a 
fluorescent tube on a table covered with a cloth. At 
your command, the tube will light or go out—as often 
as you wish. Before your performance, however, set 
the stage by placing two strips of tin foil under the 
cloth and connecting them to the secondary terminals 
of your spark coil, concealed under the table. Oper- 
ate the coil with a concealed push-button switch. 
The tube must be placed with the terminals over the 
tin foil as shown in the drawing below, 


PRACTICAL JOKERS might 
try this idea. Over the single 
secondary terminal of the 
spark coil invert a metal ash 
tray with tin foil underneath 
to make an electrical connec- 
tion. Place a cigarette paper 
on the tray and, with the 
current on, move a wire from 
the other secondary terminal 
back and forth above the pa- 
per, not quite touching it. 
Invisible sparks will perfo- 
rate the paper with hundreds 
of microscopic holes. Try to 
smoke a cigarette made of it. 
You'll find it impossible. 
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GRADES OF LUMBER 


Under the American lumber standards es- 
tablished by the National Bureau of Stand- 
arda."yard umber ts divided into the fol- 
lowing grades: 


Select—-Lumber of good appearance and 
finishing ‘qualities se 


Grade A—Practically clear. Suitable for 
‘natural finishes. 


Grade B—Of high quality. generally 
clear. Suitable also for taking natural 


Grade C—Adapted to high quality paint 


Grade D—— Between higher-Anishing 

Tades and common grades, and par~ 

‘fGiking somewhat of tie nature of both. 
Suitable for paint, finishes. 

‘This is the lowest grade listed for use where 

finishing is required. 
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[WOODWORKING] 


umber pot of finishing qual- 

ity. ‘uitable for general utility and 

construction purpores. 

No. 1—Sound and tight knotted. May 
be considered watertight. Suitable for 
use without waste. 

No, 2—Less restricted in quality than 
‘No. 1, but of the same general charac. 
fer. Also ‘suitable for use without 

No. 3—Prevailing grade characteristics 

wer than in No, 2, Some waste. 

No. 4—Low quality, Some waste, 

No. 5—Lowest recognized grade, but 
must be usable. Some waste. 


Except in the dimension and timber clas- 
sifications, the grade of yard Tuber. rough 
or surfaced two sides, is 

the better or face side, Lumber surfaced 
one side only is graded from the surfaced 
side. 


‘determined. from 
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Circular-Saw Bench 


HAS KNEE-OPERATED SAFETY SWITCH 


ANS 
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BS features for both safety and effi- 
ciency are incorporated in the design of 
this home-built bench for a circular saw. 
A switch, operated by pressure from one 
knee, will cut off the motor in an emergency 
when both hands are occupied, and the 
starting connection can be locked in the 
“off” position simply by the removal of a 
wire U. The bench also has a built-in rip- 
ping-fence rack, a miter-gauge holder, a 
built-in sawdust box, and generous cabinet 
space for holding accessories. 

Both the knee switch and the hand-oper- 
ated main switch on the side of the cabinet 
must be “on” for the saw to run. Since the 
former is pushed in for emergency stopping 
only, it must be pulled out again by hand 
before the saw can be started up. 

Ordinarily, if there are children about, 
the only precaution necessary on leaving 
the saw is to push the knee switch in and 
turn the toggle switch off, but the wire U 
connecting the knee-switch dowel to the in- 
side switch can be pulled out as well when 
the knee switch is in the “off” position. Be 
sure to have this inside switch in such a 
position that it can be shut off by the knee 
plunger even though the U has been re- 
moved from the setup. 

Parts can be cut on the saw itself if it is 


rr 
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This circulor-saw bench cobinet hos generous storage space. 
At right, 0 view of the table top from the underside, The 


wiring diagram below shows switch connections. 


mounted first on a temporary 
base. Some change in di- 
mensions may be required to 
suit the saw for which the 
bench is intended. 

The top for the table 
shown was salvaged from an old gas ironer 
and was already glued up in a piece of suffi- 
cient size. If a piece large enough cannot 
be found, a strong table top can be glued up. 

In cutting out the handles, drop each side 
on the saw or dado head to put the hand hole 
through it. Hold the block against a stop 


clamped to the fence, lower 
it on the saw, and push it 
ahead. Then shape the ends, 
Time can be saved in round 
ing the corners if they are 
first cut off at 45 deg. and 
then two thinner cuts taken at about 25 deg. 
The sawdust box is slightly larger than its 
hole and is suspended by a horizontal dowet 
at one end and a hook and eye at the other. 

Screw the miter-gauge holder to the top 
at the middle of the opening for the ripping 
fence.—R. F. KoespeMan. 


Covered Winter Feeder Protects Birds’ Food from Weather 


i 
2, 
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Foon left out for birds in winter must be 
protected from rain and snow, or it will get 
soggy and freeze. A roof over the feeder 
will solve the problem, though it may cause 
the birds to be a little timid at first, If you 
place the feeder on a post about 15’ above 


| the ground, however, the birds will even- 


tually learn to disregard the roof, and your 
yard will become a gathering place for them 
all through the winter. 

Except for the 2” by 2” upright, which 
should be a good 18’ length, all wood can be 
scrap or pieces from discarded crates. The 
outside of the feeder may be painted, but 
the birds will feel more at home if the inside 
is unpainted.—R. H. Dincxs. 


Sawing Off a Tight Ring Safely 


Ir Coup soapy water has failed to remove 
a tight finger ring, the following method 
will be found faster and safer than filing it 
off, Insert a jeweler’s saw blade under the 
narrowest part with the teeth up. Clamp 
it in the saw frame and saw upward, away 
from the finger. Soap may be used as a 
lubricant. Saw slowly to avoid heating the 
blade by friction. Once cut through, the 
ring is easily spread a trifle and slipped 
off.—C. R. SCHLEGEL, 


How to Repair a Clock When 


A comMon source of trouble in alarm 
clocks is a defective click (ratchet pawl) or 
click spring When either fails, you can 
wind the mainspring but it unwinds im- 
mediately. To fix these parts, first take out 
the movement, spread the plates, and re- 
move the main wheel, to which the click 
is attached, on its arbor. 

Some clocks have special clicks, for which 
you may be able to buy a replacement. If 
not, use a standard one from an old clock, 
or make one of sheet brass about as thick 
as the ratchet. Because of the spacing of 
the spokes, you may have to devise your 
own way of anchoring the new parts, The 
click should be riveted to the wheel so that 
it can move freely. A shoulder rivet is 


Mainspring Won't Stay Wound 


best, but a plain one will do. The shape 
ot the spring may vary considerably, but it 
should hold the click firmly against the 
ratchet and should be anchored at two 


places.—WILiAM ScHorP. 


MAIN WHEEL 
CLICK SPRING 
cucK 


RIVET OR SCREW 


cLicK 


wut 
SECTION A-A 
RATCHET WHEEL. 


Weed-Burning Torch Heats Furnace When Oil Burner Quits 


A rattune of either electrical power or 
your oil burner needn't leave the house un- 
inhabitable if you can buy or borrow an oil- 
burning torch of the kind used for burning 
weeds. Having its own fuel tank and noz- 
zle, it can be adapted to heat the furnace 
without altering the regular equipment. 

Light the torch and place it in the firebox 
as shown below; then fit a piece of sheet 


FH FLUES = 


asbestos over the furnace opening, cutting 
a notch to admit the torch hose and a cer- 
tain amount of air. The size of this notch 
must be determined by experiment while 
watching the flame. If the regular oil burn- 
er is a gun type, remove the access plate 
at the end of the gun housing to admit 
extra air. Keep tank pressure up to insure 
normal combustion.—W. H. Jacques. 
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CHEMISTRY 


By KENNETH M. SWEZEY 


ROPERLY controlled, fire is one of the 

most useful chemical reactions known to 
man, but out of hand it is an awe-compelling 
agent of destruction. Despite fire-prevention 
campaigns and highly efficient fire-fighting 
equipment, it causes 40,000 casualties and 
damages nearly half a billion dollars worth 
of property each year in the United States 
alone. On the average, a severe fire occurs 
every 50 minutes 

Most big fires start small. They could 
be checked easily and with little resultant 
damage if they were caught in the begin- 
ning. Fighting any of the different types 
of small fires is nothing more than a simple 
problem in physical chemistry, but the 
method employed for one fire is not neces- 
sarily the best for another. 

All ordinary fires are the result of rapid 
oxidation. For this oxidation to take place, 
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answers the 
Fire Alarm 


two conditions must be met: the substance 
must be heated to its kindling temperature, 
and there must be sufficient oxygen. Conse- 
quently, if we can reduce the temperature of 
the burning substance below its kindling 
point or cut off the supply of oxygen, the 
fire will stop. The two chief methods of fire 
extinguishing, therefore, are cooling and 
smothering. Whether one, the other, or both 
methods should be used depends upon the 
type of fire. 

Soaking the burning material with water 
is the oldest method of reducing the kindling 
temperature. With all our modern foams, 
sprays, and chemical apparatus, water still 
is the most effective, cheapest, and most 
abundant medium for extinguishing large 
fires involving wood, paper, clothing, and 
other ordinary inflammable 
materials. Even the com- 
mon soda-acid fire extin- 
guisher owes its effective- 
ness to water. 

You can demonstrate 
this usefulness of water by 
rigging up an extinguish- 
ing apparatus consisting of 
a 2! length of rubber tub- 
ing with the stem of a 
funnel inserted in one end 
and the glass part of a 
medicine dropper in the 
other. Place a pinchcock 
at the nozzle end of the 
tubing to retain the water 
until needed and fill the 
funnel and hose with 
water, Pressure is obtained 
by elevating the funnel. 

Start a small demonstra- 
tion fire by igniting a wad 
of paper in a cake tin, 
which has been placed on 
an inverted tin to insulate 


its efficiency with the simple 
opparatus shown in this photo. 


Different Fires Req 
Different Extinguishers 


ANY good extinguis! 
used on burning wot 
rubbish, 


may be 
i, paper, 


clothing, ‘and ‘ordinary 


soda and acid are the most 
conomical. 


methyl 
bromide, carbon tetrachloride, oF 
dry chemicals for live electrical 
wiring that is afire, Never use eny 

foom, or soda and ecid. 


the table from the heat. When the fire has 
begun to blaze strongly, play water over 
the burning material. By maneuvering the 
stream, you will see how little water is 
needed to put out the fire. 

Another experiment will indicate why 
water possesses this great cooling and 
quenching action. Stand a small beaker of 
water alongside a similar beaker of carbon 
tetrachloride on an electric hotplate and 
watch what happens as the liquid warms up. 
(Perform this experiment in a well-venti- 
lated room.) In a short time the carbon 
tetrachloride will begin to boil, followed 
later by the water. This difference 
is to be expected, since carbon tet- 
rachloride boils at 76.7 deg. C. and 
water at 100, but a great difference 
develops in the rate of boiling away. 
Under ideal conditions, the carbon 
tetrachloride will boil away about 
10 times as fast as the water. 

What does this difference mean 
in terms of fighting fires? It means 
that, as far as the cooling effect is 
concerned, water will extract about 
10 times as much heat from a fire, 


Carbon tetrachloride boils awoy foster 
than water, as shown here, but the water 
cobsorbs IO times more heat.Consequently, 
water does o better job of putting out o 
fire, for it cools the flomes much mor 


If blown as dust, bicarbonate of soda will put out a fire. 


pound for pound, as will this other popular 
fire-extinguishing medium. 

A fire sometimes can be extinguished by 
the cooling effect of water without direct 
contact between the water and the burning 
material. To demonstrate this, melt some 
paraffin wax in a small can over a Bunsen 
flame and continue heating the wax until 
the vapors burn continuously after being 
ignited with a match. Then grasp the can 
with tongs and carefully lower it nearly to 
its top in a pan of cold water. (Be careful 
not to spill water on the burning wax, or it 
will spatter violently.) Soon the flame will 


CARBON 
TETRACHLORIDE 


eich 
i Py 
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How a fire may be ply by cooling the burning 
substance js illustrated above. Heot o can of paraffin wax 
until a match will ignite the vapor. Then thrust the can in 
cold water. When the wox has cooled, the flame will go out. 


Oil and gasoline fires must be smothered by cutting off the oxygen supp 
floating on water. This fire is easily © 
Never use water, for it only spreads the flames, os demonstrated at right. 


made by lighting o 
with cardboard, cente 


le go: 


If allowed to vaporize, carbon 
tetrachloride will extinguish 
oll fires. At a demonstration, 
saturate o bit of cotton with 
‘this chemical and hold 
the fire, as at the 
vapors will smother the flame. 


ide also is widely 
fires. Prepare o 
of this nonburning gas 


over your fire, os shown at 
far right, and it will go out. 
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become smaller, then it will flut- 
ter, and finally it will go out—the 
water having lowered the temper- 
ature of the wax below its fire 
point. 

Most dry-powder extinguishers 
depend upon the combined cool- 
ing and smothering effect of bi- 
carbonate of soda, sprayed on the 
flame as a dust. You can show this 
by placing a little in the end of a 
paper tube and blowing it sud- 
denly on a small fire similar to the 
one you made for the first water 
experiment. If the dust is blown 
properly, the fire will go out with 
little or no delay. The explana- 
tion of this involves an interesting 
chemical reaction. Immediately on 
being heated, bicarbonate of soda 
decomposes into sodium carbon- 


At the left above is a fire 
ished by covering the can 


ate and carbon dioxide. The reaction ex- 
tracts a large amount of heat from the fire 
and, in addition, the carbon dioxide acts as 
a smothering agent. Dry extinguishers are 
especially good for small oil fires. 

As we have shown, water is an excellent 
extinguisher for ordinary combustibles, but 
it does more harm than good when thrown 
upon such burning liquids as oil and gaso- 
line. Since water is heavier, it sinks beneath 
these liquids, often causing them to overflow 
and spread the flames. 

You can prove this fact in a series of sim- 
ple experiments. For 
the tests, stand a small tin 
can in the center of a cake 
tin resting on another that 
has been inverted. Fill the 
nearly to the top with 
water, and then pour a 
little lighter fluid or gaso- 
line on the water. (Use 
only very small quantities 
of inflammable fluids, and 
perform the experiments in 
the open if possible.) 

When you ignite the 
fluid or gasoline, the fire will look rather 
formidable, but it can be extinguished with 
ease by covering the can with a lid, book, or 
even a sheet of cardboard. Pour water on 
the fire and the burning liquid will spill 
over into the pan. If improperly used, even 
carbon tetrachloride, the chief chemical used 
in the small pump-type hand extinguisher, 
will be ineffective and spread such a fire. 
Squirted into the flame in a solid stream, the 


inguishers smother a fire because of the presence of carbon dit 
by preparing a solution of alum, another of bicarbonate of sode and gelatin, and then mi 


HOW TO FIREPROOF | } 
SANTA’S SUIT 


IF SANTA is coming 
home this year, it 


ammonia carbonat 
acid, ond 5 gal. water. Boil, 
strain, and spray on the material. 


ide. You can make such a foam 
ing the two. 


carbon tetrachloride will go through the 
layer of burning oil and do no good. But if 
the stream is directed nst the farther in- 
side surface of the can above the burning oil, 
the carbon tetrachloride wil ter into 
droplets which the heat will vaporize. The 
noncombustible vapor will smother the fire. 

Carbon dioxide and methyl bromide are 
our most efficient means of smothering an 
oil fire. Both are supplied in containers in 
liquid form. When projected on a fire as a 
liquid spray, each immediately turns into a 
heavy nonburning gas. Of the two, methyl 

bromide is more expensive, 
but, weight for weight, it 
more effective than car- 
bon dioxide. 

Carbon dioxide trapped 
in foam also is used as an 
extinguisher. You can make 
a demonstration foam by 
dissolving half a teaspoon- 
ful of alum in an ounce of 
water in one tall glass, and 
a half teaspoonful of bi- 
carbonate of soda plus a 
little powdered gelatin in 
the same amount of water in another glass. 
When mixed together, the two clear solu- 
tions form a thick foam many times the 
original volume of the liquids. Chemically, 
the bicarbonate of soda reacts with the alum 
to release carbon dioxide bubbles. These are 
stabilized by the gelatin. 

Carbon tetrachloride, carbon dioxide, 
methyl bromide, and dry chemicals are all 
effective for electrical fires. 
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Home Repairs with RUBBER TAPE 


OMFORTABLE grips for tools, small 

protective “bumpers,” replacement tires 
for vacuum cleaners—these and ‘numerous 
other handy-around-the-house articles can 
be made from electri 's live-rubber insu- 
lating tape (not friction tape), sold in most 
dime stores. 

Since it sticks to almost any dry surface 

and adheres to itself permanently, smooth 
and resilient tool grips can be made by 
closely spiralling tape around the handles 
and pinching the edges together. Covering 
furniture legs and backs with inconspicuous 
bits of rubber tape will prevent scratches on 
floors and walls. For small no-mar bumpers, 
simply stretch tape over carpet tacks, gather 
the excess, and press it on the back of the 
head, trimming away the remainder, 
LU Worn rubber tires on vacuum cleaners 
Finger-saving grips for acisors ond shears con be and sweepers can actually be retreaded by 
mode from rubber tape. by prensa Steed covering them with strips of tightly-stretched 
‘the handles lengthwise and pressing the edges. rubber tupe.—KeNNETH Munray. 


A bit of rubber wee 


For one-handed screwdriv- 
ing, fasten the screw to 
the screwdriver with o 
thort length of tape. 


Rubber tope wound in o 
spiral around 9 nail fle 
will pre 

handl 
of the tape and trim ony 
overlap to make o neat, 
permanent job. 


4 


» 


To prevent strain on elec- 
tric cords when they ore 
pulled from sockets, wrap 
tape around the wire, 
storting close to the end. 
Roll over one end to make 
@ protective flange. 
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Grain Scoop from Scrap Pipe 


Quick, accurate distribution of feed is 
easy with this grain scoop made of junk- 
pile materials. The scoop section is con- 
structed from a short piece of galvanized 
stovepipe cut in half and nailed around a 
semicircular wood back that has been sawed 
to the same radius as the stove pipe. Taper 
the front end by cutting off the corners with 
tin snips. 

For the handle, a section of water pipe is 
used. Slot one end to fit over a brace made of 
bent strap iron riveted at both ends to the 
stovepipe. The other end of the pipe handle 
rests in a snug-fitting hole in the wood back. 
Finish the grain scoop by smoothing sharp 
corners on the stovepipe and back.—J. P. 


Make Your Own Furnace Filters 


REPLACEABLE filters for the forced-air 
heating systems installed in many homes can 
be made easily from inexpensive materials. 
The frame, dimensioned to fit the particular 

ace, consists of four %” strips of scrap 
wood nailed together with a window-screen- 
ing bottom. 

For filler, either steel wool or corrugated 
cardboard will serve. Grade 0 or 1 steel wool 
should be soaked in oil, drained, and packed 
loosely in the frame. If cardboard is used, 
cut X” strips with a sharp knife, oil, drain, 
and stack in the frame in two crisscrossing 
layers—Wiit. Tuomas, 


Blower Stops Smoke Blow-Back 


Armosrxenic down drafts will no longer 
fill rooms with back-firing smoke from the 
coal range when the stovepipe is equipped 
with a forced-air blower. The electrically 
operated blower counters the down drafts 
common in mountainous regions with a 
stream of air that keeps the chimney work- 
ing in the right direction 

For the installation shown in the sketch, 
an inexpensive blower designed to cool 
powerful radio tubes was used. Driven by a 
1/200 hp. motor, its speed can be adjusted 
to outblow most drafts—H. T Minter. 


MOUNTED OW |) 
SHEET ASBESTOS i 


METAL SHELF 
= 
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EVEN THE SMART RATS fall for this catch- 
er, a sack tied to a covered runway made by 
nailing mesh to a board. It’s placed in front 
of the rats’ fayorite exit from the chicken 
house. When I go inside with a flashlight, 
the rodents dive for the exit. I block it with 
a brick, go outside, and kill them in the 
sack.—WiLLarp D. Morcan. 


Yt per wooo 


S-GALLOW ONCAN, 


A FROZEN-FOOD CONTAINER that pre- 
vents thawing when supplies are taken 
home from the freezer plant costs little to 
build. A 5-gal. oil can, some 2” cork, and 
plywood or fiber board are the chief ma- 
terials needed. 

Cut the top off the oil can and enclose the 
remaining five sides with at least 2” of cork 
or other good insulation, Build a box of ply- 
wood or fiber board around this assembly. 
The cover, insulated like the can, should be 
made carefully so that it fits tightly. 

With a piece of dry ice inside, the box 
could also be used to keep ice cream hard or 
bring freshly caught fish back home from a 
camping trip—Raupx S. Winks. 
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BRIGHT LIGHT anytime and anywhere is 
afforded by an electric hand lantern that 
focuses a 1,500’ beam or a broad spot at the 


less light is aeded IN atandand dry cells 
are connected by pressure contacts that re- 


quire no wires. U-C Lite Manufacturing 
Co., Chicago, is the maker. 


PROPERLY SPACED SEEDS are planted by 
a new lightweight farm implement made 
largely of aluminum. The “Equa-Space” 
seeder, distributed by the Midwest Co., 
Minneapolis, Minn., can handle a wide va- 
riety of seeds from turnips to lima beans. 
Using a new brush assembly instead of 
metal parts to con- 

trol flow, it eli 
nates waste re: 
ing from broker 
crushed seeds. It 
weighs 28 Ib. 


KODAK MEDALIST II 


THE KODAK MEDALIST I differs from 
other camers it is different in 
appearance, in scope, and in adapt- 
ability to an almost endless variety 
of photographic jobs. For you, this 
meansthatitisreally several cameras 
in one—and all of them excellent. 

Kodak Medalist II gives you the 
convenience of 620 (24 x 3) roll 
film—black-and-white or Kodacolor; 
refinement equal to that of a true 
precision miniature; and—with var- 
ious accessories — back extension, 
ground-glass focusing, and themeans 
for using film in packs or sheets. In 
sheet film you have a choice of 
black-and-white, Kodachrome, or 
Ektachrome Film. And you can 
readily adapt your Medalist for 
high-grade enlarging and copying. 

The tens is the highly corrected 
Kodak Ektar 100mm. //3.5, finest 
in the 2:4 x 3% field; superbly 
mounted, and Lumenized (hard- 
coated on all glass-air surfaces) for 
maximum light transmission and 
color purity, and minimum loss 
through reflection. 


A high-precision camera of 
|-purpose ability 


«+enow on the way 


The shutter is a special model of 


the Ko Flash Supermatic, the 
world’s most accurate between-the- 
lens shutter: nine speeds from 1 to 


1/400 second; eight apertures from 
4§/32 to §/3.5: built-in synchronized- 
fiash contacts with adjustment for 
Class F (such as SM) or Class M 
(such as No. 5) Photofiash lamps. 
The range finder is of the coupled 
split-field military type. 

For further details see your Kodak 
dealer... Eastman Kodak Company, 
Rochester 4, N. Y. 


1. A2%4x3% precision-built, roll-flm 
camera for flash, color, 
tor black-and-white photography 


2. A film-pack, sheet-film camera with 
both range finder and ground-glass. 
focusing 


3. An efficient copying camera 


4. An enlorger (with special assem- 
bly) for its own negatives 
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Swiss American Swiss 


HAVE YOU FOUND IT HARD TO . 
OBTAIN SWISS PATTERN 7 Experimental Pottery Design 


JUST SAY “X. F.” and get them A recent exhibition of design trends in 


home furnishings, held at the Museum of 


NICHOLSON X.F. means Extra Fine Modern Art, New York City, included these 
a and is part of the samples of experimental earthen pottery. 
pee bine is Developed at the Chicago Institute of De- 
swiss carrey mes tinguishes the Swiss | sign, pieces of the informal tea service are 
Pattern Files made by 4 
Nicholson and sold in greater quantities than | Stamped from sheets of clay. 
any other Swiss or Swiss Type brand. 


These widely preferred Swiss Pattern Files 
are now again available in nearly all 
through industrial hardware 
Patter 
for every one who does ex 
tool and die makers, delicate instrument 
finishers, model makers, hobby 
craftsmen in general. 

More exacting measurements—smaller points 
and longer tapers... these are features that 
distinguish Swiss Pattern Fi 
American Pattern (see examples 

ns). Highest quality— 
of manufacture—and the sweeping 
guarantee of Twelve perfect files in every 
dozen... these are factors that make them the 
first choice of most precision-file users. 


OL. NICHOLSON FILE CO. 
eso ‘earn St Provence 1, aS Cleanable Shower Head 
Us.A. ets, Prt Hop Ons 


Pressixc a button on the face of the 
Presto shower head dislodges any accumula- 
tion of scale or sediment, insuring a free 
flow of water. Made by the Repcul Brass 
Co., of Los Angeles, the bullet-shaped 
chrome-plated head has no holes or face 
plates to clog or stick, 


POPULAR 
200 science 


PACKARD 


prom: Your friendly Packard Cable Gorveemnen to: Car Owners who like good performance 


our PACKARD CABLE DEALER operares A 
SERVICE STATION, GARAGE OR CAR DEALERSHID— 
KNOWS AUTOMOTIVE WIRING FROM A TO Z. 


noi ERE ARE SOME OF 
THOUGHT THE CAR TROUBLES HE 

SEALED BEAM LICKS WITH 

HEADLIGHTS ‘PACKARD CABLE : 


WERE 
WHAZAMATTER 
= THE %X& BATTERY 


powerFuL / 
IN THIS CAR? 


FRAVED OR UNDERSIZED 
UGHTING WIRES CAN CUT 
CANOLEPOWER IN HALF~ 
REPLACE with PACKARD CABLE 


[i — 
FOR BRIGHTER uaousiTs Don ALWAYS BLAME THE = —— 
BATTERY — IT MAY BE ‘ 
iA AS Ci eee ee OR UNDER- You’ RIGHT win 
apy SIZED BATTERY CABLES. ra 
NAL és Cae ee SURE STARTING— 
REPLACE WITH PACKARD = 


BATTERY CABLES. 


fin momee EVERY WINNER OF THE INDIAN — 
eRACe | E __Japous Race EXCEPT ONE SINCE 
1926 HAS USED PACKARD SPARK PLUG WIRES. 
REPLACE OLD SPARK PLUG WIRES WITH 
PACKARD FoR PEP, POWER, PERFORMANCE 


PACKARD CERTIFIED RE-WIRING SERVICE 
This sign means cable service at its best— 
the right Packard cable and the right methods. 
Thousands of dealers provide better electrical 
service as a result ‘of the Packard Certified 
Re-Wiring Program. 


PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORATION 
WARREN, OHIO 


AND AVIATION WIRING 
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FOREMOST BUILDER OF AUTOMOTIV 


for a Merry Christmas and a 


X-ACTO KNIFE 
AND TOOL CHESTS 


Hobbycrafters’ dream gift, for amateurs or ex- 
perts. Knives are all-metal. (No more substitute 
plastics!) Blades scalpel-sharp, with 13 different 
shapes. Tools especially designed for those small 
hobby jobs. Here are three of X-acto’s many fine 
Bilt chests... and there's a barrel o° fun in 


‘THE BIG SHOT — No. 85 X-acto Tool Chest. A 
Knife, a tool for every job: 3 knives; assorted 
blades; sander; stripper; saw; drills and hold- 
‘ers; ruler. It's got everything! Complete in desk- 
drawer-size wooden chest, $12.50. 


: wacto 


‘At hobby, hardware, gift shops 


aia fopuiae 
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THE 3 MUSKETEERS —No. 83 De Luxe X-acto Alle 
Metal Knife Chest: 3 duraluminum X-acto Knives, with 
23 assorted blades. Perfect tools for arts, crafts, and 
model building; for tough or ticklish jobs; for wood, 


paper, leather, plastics. Chest—complete, $5.00, 


No. 80 WHITILER'S SET—Hefty but easy-tochandle 
X-acto Knife, with assortment of five extra whittling 
blades. Vise-like collet locks in blades so they can’t fold 
under. Firm control adds skill to the wrist, makes 
whittling easy! Complete in wooden box, $2. 


X-ecto Hobby Knives and Tools — Singly or in seta 
‘$e t0 $1250 


‘Xacto Crescent Prodacts Co, Inc, 440 Fourth Avenna, 
‘* New York 16, N. Y. In Canada: Handicraft Toole, 


cme enneen. Lid, Hermant Bldg, Toronto, 


Ingenious New 


Technical keto 


To Help You with Your 
Reconversion Problems 


ee vi a 


12,000 Holes per Hour! With New 
Gearless Multiple Spindle Drillhead! 


The Zagar Gearless Drillhead can accommodate up to 400 
drills in one head—drill up to 400 holes at one time! This 
revolutionary unit runs noiselessly and vibration-free on 
needle, tapered roller and precision ball bearings, and is 
lubricated by a patented automatic oiling system to insure 
trouble-free operation. 


With this unit all holes are drilled at one pass, and valuable 
time is saved by the elimination of indexing and extra 
handling. It may be used on standard drill presses, or 
furnished as a complete hydraulic machine by the factory. 

Another time saver, as well as a help on a tedious job, is 
chewing gum. The simple act of chewing seems to make the 
work go faster, easier—helping to relieve worker's fatigue 
—so that a better piece of work can be turned out with 
greater safety. Wrigley’s Spearmint Gum may be used even 
when both hands are busy—right where the work is being 
produced. 


You can get complete information from Zagar Tool, Inc. 
23881 Lakeland Bled., Cleveland 17, Obio ‘AA-202 
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—But for gluing UNLIKE 


surfaces, 


CASCO 
FLEXIBLE 
CEMENT 


Wood to metal . . « 


Cries 


FLEXIBLE 
CEMENT 


sg 


Leather to fabric . . 


Plastic to felt... 


uquio 


Withstands shocks... 


resists moisture... 


clean and easy to use! 


25¢ AT YOUR HARDWARE STORE 


CASEIN COMPANY OF AMERICA * NEW YORK 17, N.Y 
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| Leash Has Automatic Reel 


To sistptiry control of a dog, the Prome- 
nader leash has a thumb-operated brake that 

| checks it at any length and a reel that auto- 
matically rewinds the 10-foot plastic cord 
when the pull is removed. The Inventors 
Products Corp., of Chicago, makes it. 


| Bicycle Gets Extra Wheels 


Tue: convertible bicycle devised by Clyde 
Kutil, of Sioux City, Iowa, can be changed 
to a “quadricycle” by merely pulling a lever. 
The two extra wheels at the rear drop to the 
ground, giving greater stability for begin- 
ners or handicapped persons, The same 

| lever raises the wheels when they are no 

| longer wanted, 


For LIGHTING 


For CRANKING 


WHAT MAKES A BATTERY “RUN DOWN” 


A storage battery, like a water 
sank can deliver only weatslt contains. 
The quantity of current it can supply 
gauged by its eapacity—voltage multiplied 
y amperage. 


VOLTAGE means pressure of electric cur- 
rent, just as “pounds per square inch” 
indicate water pressure. AMPERAGE 
measures the flow of electric current per 
hour, just as “gallons per minute” measures 
water flow. CAPACITY means the quantity 
of electricity delivered in a definite time. 


The faster a battery is 
discharged, the quicker 
the pressure drops. More 
current is consumed in 
cranking (starting) than 
in lighting, and power 


> let, 
BATTERY, 
mentals, Useand Mainte- 
nance.” Mail a postal card 


BATTERIES 


is more quickly exhausted. This is clearly 
shown in the illustrations above. 

Thus capacity is an important factor in 
determining the power and quality of a 
storage battery... and the kind of service 
it gives you. 

Exide Batteries are noted for their high 
capacity, long-life, low cost per mile of 
operation and strong starting power. 


“WHEN IT'S AN EXIDE you start” 
Would you like to know more about bat- 
teries? The complete 

story is told in a book- 

“THE STORAGE 

Its Funda- 


today for a FREE copy. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 
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Of course it caught your eye. 


Every man who knows pipes likes the looks of a Sportsma 

That unique natural-burl finish is partly the reason. But mostly. 
it's the way # Sportsman is fashioned. That's fine imported 
bruyere you see—and there’s plenty of it in bowl and shank, to 
absorb the heat and cool your smoke. If you want a long smoke 
—and a cool, sweet one—put your tobacco in a Sportsman. 


SPORTSMAN 
Clanpior of Pp 


From $5 to $15 in a wide range of 
shapes and styles, at better stores, 


JOHN HUDSON MOORE, INC. 668 FIFTH AVE., NEW YORK 22 


OUTBOARD MOTORING 


It is Johnson that gives you the big three of out- 
board motoring: 1—Reverse, with 360° Steer- 
ing. 2—Dual Carburetion, which makes low 
trolling speed possible in a powerful motor. 3— 
Perfected Alternate Firing, for silken smoothness. 
You get them ALL in a Sea-Horse! Plus 24 other 
quality features. Plus the advantage of our fa- 
mous dealer-service organization trained and 
equipped to keep your Sea-Horse in tip-top con- 
dition. 


Write for a copy of the new Sea-Horse Handy 
Chart, describing all Johnson motors. And see 
your Johnson dealer. Look for his name under 
*Qutboard Motors” in your classified phone book. 


JOHNSON MOTORS, 500 Pershing Rd., Waukegan, IIL, 


JOHNSON SEA-HORSES for DEPENDahility 
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‘ROUND THE TOWN... 


[75,22 fom, fiehting a ading car manufacturers 
engine in heavy traffic—and often specify these ignition engineered 
#0 unnecessary. You may find all spark plugs you can be sure money 
that is needed to cure that sluggish, cannot buy a better product. Why 
unresponsive engine is to switch take chances! Before another day 
luzy, worn-out plugs for a new set is done stop at your Auto-Lite Spark 
of Auto-Lite Spark Plugs. When so Plug Dealer and switch to Auto-Lite. 
Toronto, Ont. THE ELECTRIC AUTO-LITE COMPANY Toledo 1, 


* 9PM. E.T.—CBS 


AUTOLITES 


DEC. 
946 QT 


2 SIGNS Yoru! 
‘ identifies the dealer 


engine ole? 


No 


If your engine oil is dirty, the dirt shows plainly 
when your dipstick is wiped on an AC Oil Test 
Pad. You can get that test, FREE, from any serv- 
ice man who displays the yellow-and-black offi- 
cial AC Sign. If the test shows that you need 
your oil filter element changed, or should have 
an oil filter installed, that same service man can 
do that for you. (Better have your oil changed 
at the same time.) 


Don’t drive with dirty oil! It wastes gasoline 
well as oil. It clogs vital oil slots in piston 
rings. Let AC Oil Filters and Elements keep your 
engine oil clean and dependable. 


'AC SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION 


Youll Save Oil and Money- 
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LOROORTA 


Flash Bulb Is a Repeater 


By vinrve of its open-end spiral design, 
the new Amglo Speedflash photography 
lamp can be used thousands of times. In 
it electricity is passed through an inert gas 
and the resulting ionization causes a 1/10,- 
000-second flash, Camera filters are _un- 
necessary when it is used with daylight film, 
The lamp will not function, however, with 
an ordinary flash synchronizer, and requires 
its own Speedflash power pack. 


New Plastic for Electronics 


Texroutte No. 1422, a new General Elec- 
tric plastic, is expected to have wide elec- 
tronic uses. Its electrical properties make it 
a good insulator, it is highly resistant to heat, 
and it can be machined to much closer tol- 
erances than most plastics. An unusual 
chemical inertness further widens the pos- 
sible applications of the material. 

The plastic is particularly suited to micro- 
wave radio equipment, television, FM and 
radar. Tests of the new material indicate 
that under light electrical loads it main- 
tains its shape at temperatures as high as 
200 degrees C. Textolite No. 1422 is adapt- 
able to small-quantity production. 


ough) = OH SO GENTLE 
= 


When your automobile engine pumping, check cylinder wear, 
starts pumping oil or smoking, restore engine performance. 
it will pay you to install Has- Ask your motor specialist. 


tings piston rings. They stop oil- > wastinos mawuractunina co, + wastinas, Mici, 
Hastings Lid, Toronto 


HASTINGS svrccuvene 


PISTON RINGS 
TOUGH ov ou remrine GENTLE ox onmoce wats 
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i fl 
FILM MAGAZINE VieWFINDER EYEPIECE 
VIEWFINDER: 
MAIN CONTROL 


KNOB 


FOCUS LOCKING KNOB 
FOCUSING KNOB 


POWER LINE 


Hare ris. . . the clinical recording 
camera. Developed by the Army Signal 
Corps for the surgeons of the Medical De- 
partment, it can “stop” an intricate opera- 
tion with a silent, built-in flash lasting 
1/25,000 of a second! 


Best of all, it can take a consecutive 
stream of stills without interfering with the 
progress of the surgeons. Successful solu- 
tions of unique surgical problems can now 
be preserved in picture-story form—in 
color — for medical personnel throughout 
the Army, and for civilians as well. The 
importance of this camera to the future of 
surgery and the saving of lives can hardly 
be overestimated, 


This is but one post-wa 
new Regular Army. The ci 
tomorrow—such as Radar, Nuclear Energy, 


YOUR REGULAR ARMY SERVES THE NATION 
AND MANKIND IN WAR AND PEACE 
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Supersonic Aviation, Advanced Electron- 
ics, Jet Propulsion — are the fields of today 
in the Army! 

Combine exciting opportunities in these 
fields with the merits of an Army career, 
and you've an education that’s hard to beat. 
New higher pay, liberal leave and retire- 
ment benefits, and the chance to choose 
your branch of service from those still open 
(on 3-year enlistments) make this a job 
you can't afford to miss! See your nearest 
Army Recruiting Officer for full details. 


A GOOD JOB FOR YOU 


U. S. Army 


CHOOSE THIS 
FINE PROFESSION NOW! 


UNANIMOUSLY ALL-AMERICAN by Faitase 


DEWITT 
TEX” 


ws LAST YEARS GREAT 
ARMY TACKLE...NOW 
WITHTHE NEW YORK 
GIANTS 


ONE OF THE BEST Do! 
FIELD BLOCKERS: NRE GEL 


look sskl 
ee ane 
2Pessae RP 


Blue Blades 

with the SHARPESTedges 
ever honed! 

@ You look sharp for you enjoy the 

swellest shaves ever. You fee! sharp 
because they're refreshing and give 
you a lift. You are sharp for you get 
far more shaves per blade and save 
money. Ask for Gillette Blue Blades. 


S-PLACED ON EVERY LEADING 
1945 ALLAMERICAN LINE-UP 
AFTER HIS FIRST FULL 


HE ANTICIPATES ENEMY 


PLAYS AND STOPS THEM WITH. 


UNCANNY PRECISION! 


acTEX GETS THE SMOOTHEST, 
HOST GEPRESHIG SHAVES 
A FELLOW CAN HAVE — AND. 


HONED. 
DOUBLE "EDGES. AE AN 
BOUBLE ECONOMY? 


‘S_ Al 
IO PM Ber OVER ABC NETWORK.GILLETTES CAVALCADE OF 
‘Shouts ALSS ARS WORLD SERIES AND OTHER CLASSICS YEAR ROUND, 


OES, 


Now! The ONE-UNIT 


HEARING AID 


Thousands Have Waited For 


THE NEW ONE-UNIT 


HEARING eo 


THIS IS / 
ALL YOU 
WEAR 


( 


No ea 
BATTERY Ee 


NO DANGLING BATTERY CORDS 


The tiny new BE 
Mono-Pac i 
weight of old-sty 
yet so powerful you he 
whispers! Get he 

pout this new “MIRAC 
¢ FREE bo 


Portable Flash Butt Welder 


‘A PORTABLE, automatic welder produced 
by the DoAll Co., of Minneapolis, is de- 
signed for production welding of bar and 
round stock up to 5/16” diameter. Its uses 
include the repair of small tools and welding 
of tool-bit extensions. The entire welding 
cycle is controlled by a single push button. 
Other special features include a built-in 
grinder and an automatic motor to control 
the feed of materials. An etching attach- 
ment provides a means of permanently iden- 
tifying tools, dies, and fixtures. The model 
is designed for standard AC 220-volt opera- 
tion, but it can be supplied for other volt- 
age requirements. 


BELTONE HEARING AID CO. 
1450 W. 19th St., Chicago 8, I 


oc Hearing Aid Co: 
one, Ngaso w. 19th 
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taal Sie Plog 
‘Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
dlectrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1,O0HIO 


| 


| 


CHAMPION 


PREPARE your co! for winter 
driving by having |your dealer 
check your spark plugs now. If 
they have lost their efficiency, 
insist on new Champion Spark 
Plugs. They will igsure instant 
storts in coldest werther, faster 
warm-ups and smopther engine 
performance. Champion dealers 
everywhere will sefve you with 
the correct size ond type for 
your car to insure maximum 
efficiency and ecor 
into winter with 


jomy. Snap 
jependable 
Champion Spark Plugs. 


with dependable 


HAMPION 


SPARK PLUGS 


rolloW THE EXPERTS 


DEMAND DEPENDABLE CHAMPIONS FOR YOUR CAR 
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eth NEWARK’S xis anv parts 


&& You Can Easily Build Radio Receivers 
{=° and Transmitters—Record Players and 
Other Exciting Radio and Electronics 
Devices. 


Make a good radio receiver or fine record player at 
big savings. You cen build these and many other 
things easily. In eny of our stores our staff will gladly 
show you how—or will explain clearly by mail. Write 
for our famous Big Bargain Bulletins, listing all 
Our BIG BARGAIN COUN- the newest things available. Send for it today, When 
TERS display new parts and writing, address Dept. B3. 

unusual special equipment 

you'll enjoy seeing. Come in, 
look around, ask questions 

. it's fun. 


Public address systems for 
every need and purpose. 


NOW YOU CAN OWN 
A FAMOUS 


+ ORIS + 
WATERPROOF WATCH 


‘An unusuol limited of 


fer — lowest price we 
ever sold an ORIS 
7.jewel pin-lever time 
piece. Chrome top, 


stainless steel back 
modern stainless see! 


expansion watch 


bracelet included, 
SHOCK RESISTANT! 
NON-MAGNETIC! 
RADIUM DIAL! 
SWEEP SECOND HAND! 


oh 182 =, 


Fed. Tax Included 


Moil orders 
promplly filled 
NoC.0.D.'s 
Postage Prepaid 


REEVES BROTHERS, INC. 


54 Worth Street, New York 13, N.Y. 
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“EVEREADY” FLASHLIGHT 


Tiny cell packs 
enough ENERGY to 
kick 186 field goals 


Like football? Like to sit 
breathless while the Big 
Team goes into kick 
formation for a 
minute try? Then her 
news: The great new 
“Eveready” flashlight 
cell NOW has energy 
equal to that used in 

186 big-time 


makes “EVEREADY” 
batterie All-Ameri- 
can choice for brill 
lasting, low-cost lig! 
'HE NEW “Eveready” flashlight cell literally blasts 


darkness with a dazzling beam of powerful white 
light. And does it for nearly twice as long as famous pre- 
war “Eveready” batteries. Because this new cell packs 


ly twice che elec- 93% MORE ENERGY 
ee lage ie 1946 
mi eteeNece 


93% more energy! Service from “Eveready” flashlight thao gven Famous pre- 
batteries is nearly doubled... yet you pay no more for Tes. 

this far greater value! For longer life of brighter light... tncrey""Es bat 

get these new “Eveready” flashlight batteries! ‘terys as proved by the 

miustrial Flash: 

‘The reisteredtredosmar “Breradydtingsabn rodct slosrial Flash 


NATIONAL CARBON COMPANY, INC. ican Scand 
30 East 42nd Street, New York 17, N. Y. ards Association. 
Unit of Union Carbide [aq and Carbon Corporation 


MEANS 
BRIGHTER LIGHT, LONGER LIFE 


TRADE-MARK 


FLASHLIGHT BATTERIES 
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Concealed Projection Screen 


A nome. projection screen that is in effect 
an oil-painting reproduction when not in 


use has been developed by the Radiant 
Mfg. Corp., of Chicago. The screen, of glass- 
beaded material, is concealed in the upper 
part of the frame, 


Magnetic Metal Analyzer 
Ustvc the relationship between magnetic 
and_ metallurgical properties, the Ferro- 
graph speedily determines the composition 
of ferromagnetic materials by electrical 
analysis. Developed by the Allen B. Du 
Mont Laboratories, of Passaic, N. J., it has a 
cathode-ray indicator that permits examina- 
tion of the induced voltage in the secondary 
of a transformer in which the sample under 
test is the core. The apparatus simplifies 
industrial tests by unskilled workers, who 
have only to compare the machine's indi- 
cation with known values. 


Write for “Pipes—for a World of Pleasure.”*It’s FREE 
LRH STERN, INC., 56 Pearl St., Brooklyn1,N.Y. 
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Sir Walter Raleigh, father of 
pipe smoking, never knew 
the pleasures of a Stern- 
crest pipe. Poor chap, he 
was born too soon to puff 
an LHS of genuine Imported 
Briar, vita-fused 

for sweetness 


ZEUS Filter Cigarette Holder is back in Aluminum. 


litlas:tne compact, low-cost MILLER for 


fool rooms, production, commercial & home shops 


Atlas —the compact, low-cost MILLER for tool rooms, 
roductis ial, and home shops. 

Precision built . . . engineered for quick set-ups over a 
vide work range . . . the rugged, versatile Atlas miller greatly 


ncreases the scope of your shop. It handles all operations from eee 
labbing and facing cuts to end milling, keyways, finishing, and 
yout work. Table travels 10” horizontally, 31/3” cross, 6” ver- 
ically, spindle speeds from 62 to 2870 RPM provide correct 
ange for all types of work and cutters. Back geared power, 
complete V-belt drive, Timken bearings. 
Operates from Ys HP motor. Available now 
for fairly prompt delivery, See your Atlas SHarens 
distributor. 


ATLAS PRESS CO. 


1255 N. PITCHER ST. KALAMAZOO 13, MICH. 


Citta MILLING 
MACHINE 


LATHES DRILL PRESSES 


sano 108 
ante CATHLOS 
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Anco RAIN-MASTER 
“Dead- Locker” 


BLADE SNAPS ON... 
STAYS PUT 


T FALL OFF 
CAN'T BLOW OFF 


‘A war-born invention—by pact) 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
| GAS-PUMP MAN! 
He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can’t shoot him for that! 


TENTS 
ee E088 


it's your Car to protect. So 
youremind bim.GetRAIN-MASTERS 
«.-patented features... original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


‘Ask for RAIN-MASTER Windshield Wiper 
‘Arms and Blades next time you buy gas. 


THE ANDERSON COMPANY 


Established 1918 
GARY, INDIANA 
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t 


Gauge Has Nonwearing Blocks 


| | Inconronaren in a new snap gauge, the 
special gauge blocks shown above give the 
instrument nonwearing qual Colored 
plastic insulators, green for “go” and red for 
“no-go” combinations, are held over the 
jaws by plastic pins. It is made by the 
Dearborn Gage Co., Dearborn, Mich. 


Pocket-Size Folding Stand 


For musicians, stenographers, or anyone 
else who needs something to prop papers 
against, the J. B. Steven Products Co., of 
New York City, has designed the Handi- 
Stand, a compact rack of lightweight mag- 
nesium. Folded, it fits a pocket. 


these Fisher Bodies come down the assembly line, 


‘Then you could see the extra steps we take to make 
them durable and rugged —how added strength and 
safety are built in by such features as you see listed 
at the right. 


Your eyes tell you the new bodies by Fisher are 
beautiful when you see them on the road. And your 
knowledge of good craftsmanship will tell you they're 
“better hy far” through and through, and that cars 
iz with Body hy Fisher are well worth waiting for. ~ 


BETTER BY FAR 


Fisher Body Craftsman’s Guild Model-Building Com- 
petition—8 university scholarships, 1212 other awards 
‘for boys 12 years of age and older. Enroll now! Head- 
‘quarters: General Motors Bldg., Detroit 2, Michigan. 


On the Air: HENRY J. TAYLOR, twice weekly. 


You'd know what we mean if you could watch one of 


* TURRET TOP, pioneered by 
Fisher Body, is formed of a 
single sheet of solid steel, 


U-SHAPED STEEL ROOF BOWS 

core fused to the steel roof 
rails, offording extra ruggedness and 
shock resistance, 


STEEL COWL AND DASH, rug- 


* gedly braced with @ triangu- 


for truss construction, provide solid 
support for the front door hinge 
pillor. 


Outer and inner DOOR PANELS 
__ 8re welded into one solid unit. 


SOLID STEEL FLOOR, 

ribbed for extro strength, 
forms the foundation of the Unisteei 
Turret Top Body by Fisher. 


* BOX-TYPE REAR END BRACES 
give extra protection against 
weaving ond twisting. 


PLUS c long list of other features in 


t Body by Fisher 
only on 
GENERAL MOTORS CARS 
CHEVROLET © PONTIAC 
OLDSMOBILE + BUICK 
CADILLAC 


The new 19.46 Buick, Model 1 
SUPER 4-door Sedon 
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Anybody can be a candid camera 
expert almost overnight with the new 


MERCURY IL 6. dines 


Expert candid cam- 
era shots are a snap 
with the Mercury 
IL Foolproof built- 
in features and 
unbelievable sim- 
plicity make “pro- 
fessional” shots easy 
for everyone. 
DESIGNED ESPECIALLY FOR COLOR, Mercury II will 
give you sharper, clearer shots. Check Mercury II 
at your dealer's. 


Uhversas [amera 


[URFaRATION 


NEW YORK + CHICAGO + HOLLYWOOD 
Manufacturers of Mercury, Cincmaster, Corsair Cameras 
‘and Photographic Equipment 
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KEEP WARM * 
SAVE FUEL Y 


Mortito 


BETWEEN YOU AND THE COLD 


* A_ pliable, plastic 
weather-stripping, easi- 
ly, quickly applied to 
windows, doors, ba: 
boards. Stops expensive 
heat leaks. 

Just press into place, 
Use inside or outside. 
Can be painted, Mortite 
does not shrink or 
crack. Also plugs cracks 
around drainboards, 
bathtubs, ete. 

Roll covers about 80 feet, 
enough for 5 windows, 


AT HARDWARE,PAINT,DEPT. 
STORES ANDLUMBER YARDS. 
Ask for Mortite Booklet! 

J. W. MORTELL CO. 


$1.25 


— HUNTING & FISHING 

| HUNTING | i» monnty musssine crammea 
FisHING avnuni nara ad 

ee 
97) |] more fun to your days ahead, 

| i paki an 

= pF alia 

| HUNTING & FISHING 
aa areas noe ves 


ANYTHING 
ANYWHERE 
ANYTIME sel 


ALL PURPOSE ARC WELDER 


A complete 
Gut, braze, or 


je. Compact. complete, sturdy 
Rockies. Vormed steel and cast alt 
Bum case, weldedAstecl base. 
heels, Built wichoitave control. Bet= 
Teron RELA, lines\ No training nceded, 
Soid hroughout the, world,” Unegnat 
ly guaranteed for 2 years. Fully 
Squipoed' ready to use: 
FORNEY MFG. CO. 
FORT COLLINS 3, COLORADO 


— 


Boating's more fun + 
= Evinrude | is 


a 


EVINFUDE 


outs dard mos on § 
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THE ONLY BRUSH THAT 


Arnin Seeening Todas 
inthe back of the Dust 


[As vou sweep Arbitrin fil 
ters through: the. tulle —| 


—Danhess brushes used with 


Arbitrin sweeping fluid are 100 times 
more effective in controlling dust than 
ordinary floor brushes used with sawdust, 
When used daily, Dustless brushes actual- 
ly reduce bacteria, normally in the air be- 
tween sweepings, as much as 979%. These 
facts have been ‘proved in tests made by 
independent health authorities. Dustless 
brushes are used in thousands of stores, 
factories, offices, schools, and institutions, 
They are unconditionally guaranteed to 
meet your requirements. Write today for 
sizes, styles, and prices. 


Muwaunes usress 


MANUFACTURERS OF DUSTLESS, SPEED SWEEP AND 
‘SPEED WASH BRUSHES 
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34-Pound Portable Recorder 


Newesr in recorders is the 34-pound 
machine that New York radio station WOR 
recently imported from England. Driven by 
its own spring-powered motor, which is 
similar but superior to the old phonograph 
type, it cuts a record in three minutes at 78 
rp.m. British Broadcasting Corporation cor- 
respondents used it at the battle fronts, 


Hide-Away Hearing Mold 


Neary invisible and formed of plastic, 
the newly developed Hide-Away Ear Mold 
worn by the model fits any modern hearing 
aid, according to its distributors, the Univer- 
sal Distributing Co., of Davenport, Iowa, 


LET SAFETY SHARE THE RIDE— 
REPLACE WITH GUIDE 


The more you drive at night, the ou 
efficieney and long 
adi 


soa") SAFER LIGHTING . - nd traffic condition 


2 


Guide Sea Lequip- 
ment a w cars in every. price 


GUIDE LAMP DIVISION OF GENERAL MOTORS CORPORATION 


SAFE HEADLAMPS ARE “CORRECTLY AIMED" HEADLAMPS—HAVE YOURS CHECKED TODAY 
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Now! tests prove. | [(RZZ77a 


BRIGHT. 2-= 


EMPIRE 
<>" 


_PANTS PRESSER 
STAR , 


pe Ra 


TOM SAW 


righ High 
longer 


Here is your proof 
AMAZING : MYSTE RY 


QWIK-LITE 
CIGARETTE LIGHTER 


‘A. real prewar-type lighter! Never 
fails! Smart looking, too, with slim, 
streamlined design finished in non- 
tarnishing sluenioum., fndiidualy 

nee $7.75, 


‘These results of vital service tests* prove 

that Bright Star batteries give you more 

bright light longer than the two other 

leading brands tested. Insist on the best 

—it’s Bright Star by te 
"Chart based om laboratory sets conducted 
ender government standard. 


BRIGHT STAR BATTERY COMPANY, CLIFTON, NEW JERSEY 
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AMERICAN 
TOOL CHEST! 


Complete 10-piece 
Woodworking Outfit 


Boys, it’s terrific! Make your 
own furniture, boats, toys, Get 
‘tie handsomely ashed sandy 
‘wooden Too! Chest 1244x5 
Sie Hinged lid and clasp to 
beh red lacguer fnih, Ful 
assortment of fine quali 
Seeking oud other heady tools 


Everything You Need! 
12" spring steel cross-cut Saw 

‘or across grain, 12" 
inh and fractional 
6th 


‘dard brass mounted 
Inset “bubble gauge,” Steel 
Square with inghers Wooden 
Combination vise and. clamp 
folds: work rigid, 

Driver,” Chisel 


Special GIFT OFFER! 


Limited _quanticy only. ‘This handsome IO-plece set . « « 
‘Wood Chest and 9 Carpenter's Tools at manufacturers In- 
GUARANTEED SATISFACTION. “O°Cifrn'hesw) cardboard carton, Get yours while they late 
Hi Yow ake ot, delighted wich hia Juye send, hee 8 bills~93.23 West of the Rockies and 
/ Say return for full refund. Act today, ©#8442- Comes ro you postpaid. 


Electric WONDER PEN Outfit 


Burns Beautiful Designs in Wood 


Get this great handeraft tool PLUS all equipment on Special Gift Offer! 
Finest quality electrically heated WONDER PEN. Erches easily into wood 
‘with rich, varied tones ‘of brown. Apply Colors for special effects, and 
Sandpaper and varnish for fine durable finish. Decorate your home 
handiome art pieces. ‘Develop your skill. Make good money r00, selling 


‘Only Pen Guaranteed Decorate Cork, Easy To Learn 


ie fen,Seeemined —Sesete Coke, Suey To Lean: 
tery ep yee ete ee, Lae de 
able, cool cork grip, Decorate baits, lining, etching, ‘Shade 
SECT k Bie; Decale tee le fl 
$ COMPLETE—PEN and ALL MATERIALS 
a . Gunsgoteed Electric Won- © 2 Paint Brushes 
ONY DT Se sgaavs 8 6 Colors ain 
Pc Bookends 5x4 © Pkg. Nails 
Plaques Approx. 4/ax4 2 Sandpapers 
@ 4 Plaques Approx, 3x4 @ Bottle Varnish 


IF YOUR DEALER CAN‘T SUPPLY—MAIL COUPON 


Enclosed is $ | 
American oo! Chest—$3 [] Electric Wonder Pen Outfit—$3 | 
Name = 
Address Ey i 
City State 

[Add 25¢ West of Rockies end Canada) ] 


Do Expert Welding 
At Home 


WITH THE HANDY 
Magic Wand 
WELDER 


RESEARCH 


| welding. Special polarized outlet plug. All built into 
| strong. shock-proof carrying case, weighing less than 
hock: progf carry hi hi 
30 packed. Kit includes welding, brazing and 
toldering’s supplies, helmet, instruction manual. Quick- 
iy pays for itself. “Sold by hardware and auto supply 
| deaters 


| F REE Welding Handbook 


ages of valuable information on welding, bra 
ing. bolderings how and wien to. use ‘each proces 
how to handle various metals: new uses for welder, 
ete, Send posteard for your copy NOW. 


JOHN H. GRAHAM & CO. INC., 
General Soles Agent 
Dept. E, 105 Duane St., New York 8, N.Y. 


WRITTEN GUARANTEE 
WITH EACH WATCH 


ld cn ‘A welcome gift that is a 
\ dy, year-'round reminder of your 
j thoughtfulness at Christmas 


“QTHE V. M 
N 
favorite magazine of woddworking hobbyists, 


Page after base of plane lets 
expert, advice on doing. good 0 
work easily, quletiy, safely.” Enough 10 


NATIONAL 


COMPANY, INCORPORATED 
THE MOST DISTINCTIVE NAME IN RADIO COMMUNICATIONS: 


J DELTA MANUFACTURING DIVISION 
Rockwell Manufacturing Company 
683N E. Vienna Ave., Milwaukee 1, Wis. 
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Here’s a Craftsman’s Gift That 


Packs Years of Pleasur: 
1 gift to please a man’s heart. A gleaming 
Dowerhouse™ that holds promise” of “endless 
‘This “pocket-size machine 


Ford and other plants, 
‘enthusiast or “expert, 

‘iret choice Is 
Godel 2 Mato-Tool kit with its 
Eandsome, felt-lined, highly ‘n= 

ih 


fool for prez 
Gislen work is" increased 
by “two” versatile "attach 
Tents “now “available at 
slight additional cost (see 


Free Both Hands With Moto-Tool fock pin. Overs 


Attachments rotor, Eaaly replaced commitator brushes. 


Sliding anap type switch. Handy hanger hook: 
Cord protector, Sturdy, shockproof bakelite 
Rousing Dustcaltercd” alrecocling 
Welnhs only 13 02... shaped to fit 
Dynamically balanced tor vibrationies 


MONEY BACK GUARANTEE 


tory on 10 day 
money back guarantee. 


DREMEL MFG. CO., Dept. 126-M, RACINE, WISCONSIN 


BRONZ E FOUNDRY 


4s Again. available. jm lmited, Guantity piahed dowel 
Without priority, Orders Sled tn stork or other 
te tecelved. INVENTORS-SCH nn 
CRAPTSMEN use POUNDRYETTE for io fe! 
Inaking castings quickly for new inven 

Yor instruction. and 


‘A CHRISTMAS PRESENT 
HE'D APPRECIATE 


Built te Lasta Li 


With Bottom Shelf ond 18% Sq. Drower. 2x6", Solid Plonk, Grooved ond 
Dovetailed Top ‘Shellacked fo © Smooth. Sotiny Finish 
W726 Fi bong © 34" High © 26" 
vn wi 
| 


Heed aie chlg ‘Seliaony 
VME a |MOHAWK LUMBER CO. 
' ‘ADDRESS. 14525 W. Chicago Boulevard ‘Sena Check or Money. 
crry. DETROIT 27, MICHIGAN Order, or Wil 
je Pest Bon 
2546 237 


19. 


“The mail must go through”— and does, with 
the help of today’s AC's in thousands of mail 
cars and trucks. You can enjoy utmost 
reliability in spark plug performance by having 


your spark plugs checked to be sure they | 


are right for today’s driving and fuels. 


Spark Plugs cleaned 
and adjusted "By 
the AC Method"? may 
save as much gas 
as 1 gallon in 10 


AG SPARK PLUG DIVISION + GENERAL 
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How about your 


CHRISTMAS 


PICTURES? 


“For EASY WINTER STARTING 


Mohes Motor Start Quicker—Run Smoother 


Pliers for ~ 
Every Need 


ASK YOUR DEALER 


UTICA DROP FORGE & TOOL 
CORPORATION 
UTICA 4, NEW YORK 


fhigh tibute indeed, for it comes from men 
know saws best 
The reasons for this preference may be summed up in 
what one carpenter says, "You caa’e Beata Disston 
Tor good, clean cutting’ and long life 

‘Ask your Hardware Reailer for a fine 

Keoki ane shoe Sa 


Also at, hs for s"FREE copy of The 
Sitarse Sew Tool and Fle Mase,” 
wiv us dec 


HENRY DISSTON & SOKS, INC. 
1210 Tacony, Phil 


DISTON fem nest 


Iphia 35, 


REPAIRS 


BROKEN ARTICLES 


DUCO CEMENT mends most every- 
thing—china, glassware, luggage, books, 
toys, furniture. It’s waterproof, trans- 
parent and flexible. Keep a tube for 
instant use! 


\ 
DUCO CEMENT 


comfortable Paratrooper Jump Boots, 
Corcoran during the war. Mesa os 


you all these 


it gives 
EATURES 


EXCEPTIONAL Fi 


No middle sole 
So nae pers 
Satetopine 


Hunting Boots, 
Ti for $9.87 18 enclosed. 1 


Hand Metal-Hardness Gauge 


A ew hand-operated, portable gauge for 
determining variations in the hardness of 
aluminum and its alloys, and another for 
testing copper, brass and other nonferrous 
metals, are introduced by R. A. Webster, 
a Santa Monica, Calif. company The in- 
struments look and operate alike. Squeez- 
ing the handles actuates a penetrator, and 
a meter shows the hardness of the mate- 
rial being tested. The penetrator’s real 
pressure is applied by a spring load unre- 
lated to the pressure put on the grips of the 


gauge, assuring consistent readings. Both 
models are equipped with cylindrical anvils 
that allow testing of strips, sheets, tubes 
or extrusions with a single tool. 


Tests Tension of Textiles 


For testing the tensile strength of cord, 
yarn or thread up to 100 pounds, Walter 
Kidde & Co.. Belleville, N. J., has devised 
the “tensometer” shown above, The instru- 
ment can be clipped onto moving, continu- 
ous textile filaments and measures tension 
directly n pounds. 


75 PRACTICALLY A G/ET 
AT $95,000... ALL IT NEEDS ys 
aurtte WELDWOOD Glug 


Le w 


I 4 

are WELDWOOD 
PLASTIC RESIN 

= WATERPROOF GLUE 

UnrreD States Pywoop Corporation, New York 18, N.Y. 
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When you want to fix things fast... remem- 


ber Weldwood Glue. It’s quick to mix . 
easy to use... tremendously strong . 
stain-free...rot-proof...and permanent, At 
hardware stores, lumber yards, chain stores. 


Miniature railroading is fun, with remote controls, 
realistic whistles, and real smoke. And a smooth 
riding car is lots of fun, too. 

‘That “cushioned” ride you feel when your car is 
lubricated with Marfak is evidence that Marfak is 
doing its job . .. is furnishing a lubricating cushion 
for your vital chassis bearings, And Marfak lubricates 
for longer, too, a thousand miles and more. 

It’s because Marfak is scientifically designed to do 
its job . . . its special adhesive and cohesive qualities 
resist wash-out, jar-out, and squecze-out. Marfak 
clings to the bearing surfaces . . . sealing out dirt 
and grime. 

Yes it's a grand feeling. when, your car is Zee he road amtredio} se lonker 
“cushioned” with Marfak chassis lubricant. See your {bockt geaiy alter’ a Jow — "means wore. velvet 
‘Texaco Man today, and say: “Marfak, please.” ne See ee, 


Les) 
, Marfak stays om the job 


iss : 
FIRE-CHIEF HAVOLINE ano TEXACO. MARFAK 
‘GASOLINE MOTOR OILS LUBRICATION. 


TERASO. STAR THEATRE presents the “new Eddie Brocken show ever 
TUNE IN: etroPoritan OPA ibroodconis every Saturday afternoon. See newspapers for time ond stations 
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2 Hondy Sizes Pocked 
in @ Hondsome Gift Box 


PRESSURE LOCK 
WRENCH 


--actually Six Tools in One! 


It will - improve his 
skill. . . greatly increase his enjoyment of 
puttering around the house, hobby shop, 
motor boat, car or plane. If he’s a worker on 
the farm, in the shop or factory, he can't 
afford to be without a set. 


For here is a new marvellously improved 
kind of wrench that is actually six tools in 
one—adjustable end wrench, pipe wrench, 
gripping tool, pliers, hand vise, locking clamp. 
Fi it grips... and it holds . . . with more 
than a ton pressure, even when the hand is 
taken away. Can be <eleased with the flick 
of a finger. 


JAWS ALWAYS PARALLEL 


An exclusive, patented device keeps the 
jaws parallel when they close. Prevents 
rounding of nuts, slipping and accidents . . . 
assures even pressure and a firm grip to the 
very tip of the jaws. 


Nos. 7 and 9 in a gift box... $5.40 


No, 7—Max. 


BMC MANUFACTURING CORP. 
Binghamton, N. Y. 
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ae 
BACK AGAIN! 


oi 


2%x 3% 


Miniature 
SPEED GRAPHIC 


Ax3¥ Miniature Speed GRAPHIC 
is again available—in limited quantities, yes, 
but more and more are going to GRAFLEX 
Dealers. It is lightweight, compact, versa- 
tile! See the many prize-winning features of 
this dependable, easy-to-handle American- 
made camera at your dealer's! 


GRAPLEX, te, scx: 


VISIT Graflex Information Centers — At 50 Rockefeller 
Plaza, N. ¥. and 3045 Wilshire Blvd., Los Angeles, Cal, 


a real professional microphone 
TURNER CHALLENGER 


for hams and home recording. Repro 
duces voice or music crisp and clear, 
Precision built with moisture proofed 
erystal. Works indoors or out. Beauti- 
fully finished in rich bronze’ enamel. 
‘Ask your dealer 


Write for Free Literature’ describing 
Turner Microphone, 

THE TURNER COMPANY 
622 17th Street, N. E., Cedar Rapids, lowe 
(Crystals licensed under patents of the Brush Development Co. 


and Peppy Pal 
LL GARDEN TRACTORS 


supply. repairs fo 
Tractors sold in our 42 years in business. 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


using old auto parts. powered by 2 H.P, 
or larg ‘cooled engine; or walking 
Tractor fy to. 0 HP. oF 
convert truck or auto into Farm ‘Trae- . 
Bach ‘with steel of ‘rubber tires; 4 


cultivate, “Plans for 


for. 
will plow 
Building. in few hours, any one of 
postpaid for $1.00 ‘(state 
Which’ wanted) or all 3 for $2.00. 
Money Back Guarantee! 


above. 


‘SHAW MFG. CO., 5712 FRONT ST. 
CGatesbarg, Kansas 
Sears Norm ath Si., Columbus, Ohio 


THE Right Dive FOR EVERY JOB... 


@ What a difference a good screw driver makes! 
But what makes a good screw driver . . . a Snap-on 
OCTO-GRIP screw driver? Nickel-molybdenum 
alloy steel blades, electrically heat treated to give 
the correct combination of toughness and hardness 

« tested hard-tempered tips, precision ground 
and shaped to prevent “chewing” and breakage . . « 
easily grasped, OCTO-GRIP plastic handles, non- 
rolling and shock-proof . . . balanced design that 
ives you deftness, sureness and speed under all 
working conditions, These are the “musts” in a 
really good screw driver . . . and they are in every 
Snap-on OCTO-GRIP driver you buy. 

Snap-on also makes other fine screw drivers ... 
more than 75 different models, including Phillips 
screw drivers in both one piece and detachable head 
models, Reed & Prince drivers, offset and hammer 


head and spark testing drivers . . 
for every service, 


«a type and size 
Snap-on screw drivers are part of a complete line 


of 4,000 tools available through Snap-on's nation- 
wide tool service, Write for free catalog. 


Re Snap on [ook 


SNAP-ON TOOLS CORPORATION 
8060-L 28th AVENUE © KENOSHA, WISCONSIN 
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IMPROVE YOUR SHOOTING 


BRING HOME 


MORE GAME 
with the new 


A Gift he'll prize! 


There's something friendly and 
cheerful about a pipe 1 


una Teal for al types of 
{ype shotgun. $2748 pl 
perc Ci 


Christmas-time, Particularly if it's 
a handsome pipe of fine smoking 
qualities, such as a Sterling Hall, 
These choice pipes are fashioned 


The Nydar Div., SWAIN NELSON CO. 
2352 Glenview Rd., Glenview, ill. 


WORK BENCH 


for hobbyist or shop, worker, 


further enhanced by an inlaid 


Sterling Silver band which adds 
strength to the shank and maintains 
1 perfect fit for che seem. 

‘At better shops in full range of 
shapes, individually boxed, 


Sterling Hall, Standard, $3.50 


Sterling Hall. Hand Made, $3.00 
Sterling Hall, Highest Grade, $7.50 


$16.95 95 


¥.0.B, Phila. factory, Check 
or money order. ee tack it ae sissies, A 
1.8. 


BRIARCRAFT, INC, 
347 Fifth Ave., New York 16, N. ¥. 


6 


FREE 1947 Cotolog full of ro- 
tubes, record 


Sterling Hall 
4y Briarerafi 


WYTEFACE 
STEEL MEASURING TAPES 


KEUFFEL & ESSER CO. 
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SEZ 
yt 
SHOCKPROOF 


Inc. 


BELL WATCH SOMPANY, 


MODEL SHIPFITTINGS 
of authentic design— 
new highs in detail 
ond craftsmanship 
estrada 


ODEL SHIPWaYS: 
476 Main St, FORT CEE, M, J. 


DRILL-INDEX 


Indexing and Sling twist drills, Emin _ 
Made ‘entirely ofvateel in mine sizes. See Tour 


T MFC. co. 


Cos 


Price list—10e 


Paul 2, Minn. 


’ Special Surplus Savings 
on Plastics 
GRADE A PLEXIGLAS 


Reddish Black, Assorted Sheet Sizes, inch thickness, 
$1.90 per square ft. 


‘Also Plexiglas sheets new per sq. foot: 


1/16 $1.79 
78 $2.10 


ALSO... 
in all iy ing compound. 


Franklin  Deratober & Clouse 
CADILLAC PLASTIC ‘COMPANY 
657 West Baltimore, Detroit 2, Michigan 


Every crack, every leak, 
every loose connection, 
part or fixture in your furnace, boiler, 
tank, radiators and piping uses up heat. 
Seal up those leaks promptly and effec- 
tively, like professional repair men do, with 
Smooth-On No. 1 Iron Repair Cement. 
Smooth-On makes repairs that stay tight, 
Requires no heat to apply, no special ex- 
perience. Keep a supply handy for emer- 
gencies. Get Smooth-On No. 1 in inex- 


pensive 134-02., 7-02, or larger size at your 
regular hardware store. If they haven't it, 


FREE 


contact us direct. 


REPAIR 
HANDBOOK 


Practical, tested directions for 
ingenious, shortcut repairs 
around the house and garage. 40 
pages. 170 diagrams, Pocket size, 
P conveniently indexed, 


Smooth-On Mig. Co., Dept. 58, 
570 Communipew Ave., Jersey City 4, N. J. 


Please send me @ Smooth-On Repair Handbook. 


Nome. 


Address : 


ait wil: SMOOTH-ON 


12-46, 


IRON CEMENT 
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Adjustable Drop-Cord Reel 


Wrrn this drop-cord Reelite it is only 
necessary to pull the cord to adjust the light 
at the desired height over a workbench or 
near a hard-to-see job. It contains a 12-foot, 
rubber-covered cord. Appleton Electric Co. 
makes the device. 


Home and Workshop Index 
Provides Quick Reference 
Wrrn a copy of the new Home and 
Workshop Index, you can quickly find any 
article that you may remember seeing dur- 
ing 1946 on the craftwork pages of Popular 
Science Monthly. All articles that appeared 
from January 1946 to and 
ber 1946 on craftwork, woodworking, house 
pairs, new shop ideas, radios, automobiles 
and related subjects are listed, 
To obtain your copy, send a dime to 
e Home and Workshop In- 
Fourth Avenue, New York 10, 
enclosing a self-addressed, stamped 
legal-size envelope (No. 10). A limited 
number of 1941, 1942, 1943, 1944, and 1945 
indexes are still available. Send 10 cents for 


PRINT PHOTOS 
sonae/ Yoon (OU CAN PRINT PHOTOS 
es ON PRACTICALLY ANY SURFACE! 


EASY TO USE — BY CONTACT, BY PROJECTION 
— ON METAL, GLASS, PAPER, PLASTICS, WOOD, ETC. 
recone | Teebeou Let your imagination go! Find new uses for your 
vapums/| "axe photographic hobby! Put those pictures you prize 
+|  Desler! most on display in hundreds of interesting ways. It’s 
all possible with the new Martin Multi-Mulsion—a 
simple, practical emulsion which sensitizes almost any 
surface for photographic reproduction. Ready to use. 
Applied in one coating with a brush or cloth. 
Works with ordinary darkroom equipment. 
THE GLENN L. MARTIN CO., BALTIMORE 3, MD. oe 
ASK YOUR DEALER ABOUT 


CHINAWARE ! 


“Snmoverres|)\' V4) 4] 


o= rewitry | 


eee 
Boe = 
were MULTI-MULSION 
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TAPER CUTTING 


TURNING THREADING 


fogan A NAME TO REMEMBER WHEN YOU THINK OF BETTER LATHES 
AND SHAPERS 


TURNING FACING 


TURNING 


steel « cast iron 


the right lathe 
for small shops 
9 reasons why LOGAN 


Lathes are BETTER lathes 
1 BALL BEARING HeADsTocK 


35! )BRICATING BEARINGS 
ety sot pues lengthen ite. 
'S ENCLOSED 


4 in'itapsrock 


wrth shir rack safely ond convenenty 


THis Pon suPronT 
Steadies the coutersat, prevents 


7 Ne etOseo HD BELTS, GEARS, PULLEYS 
lent. Keeps lathe clean. 
‘TENSION RELEASE 


LOGAN ENGINEERING CO. 


THREADING 


DRILLING BORING 


TAPER CUTTING 


THREADING 


compact Logan Lathe 
performs variety of work with 
speed, ease and accuracy 


The qualities which make the Logan Lathe a successful industrial 
tool are equally effective in the small shop. The wide variety of 
‘operations which can be handled on one Logan Lathe is an im- 
portant advantage to the small shop owner. Designed for com- 
paciness as well as for efficiency, the Logan Lathe occupies a 
minimum of floor or bench space. The ball bearing mounted spin- 
dle requires no adjustment from 30 to 1450 rpm and permits 
use of high speed carbide cutting tools. Conveniently located 
levers and hand wheels enable the operator to work in safety 
‘and comfort and without fatigue. Rugged construction through- 
cout, and self lubricating bronze bearings at vital points insure 
lasting accuracy and low maintenance. 

WRITE FOR THE LOGAN CATALOG...complete illustrated 
descriptions of Logan Lathes, Shapers and Accessories. 1.9 


4923 LAWRENCE AVE, CHICAGO 30, ILL 
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-.-not for an 


ATKINS. 


Complicated patterns are no problem to 
the man using Atkins “Curled Chip” 
Band Saws. He knows the extra cutting 
ability in “Silver Steel” blades with 
“Skip Tooth” design... knows how 
rapidly and smoothly they glide through 
material... knows how easily they can 
be guided around thetrickiest“contours. 


In fact, every Atkins saw is a star 
performer on the job for which it is 
intended, That's why present production 
of all types is still below demands. Your 
dealer has done his best to keep you 
supplied with Atkins products —we're 
vm, Making every effort to help him 
fay 


do better, 
na 
E. C. ATKINS AND COMPANY 


Indianapolis 9, Indi 
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LANES OF ALL NATION 


alee 
ex 7A 


solid metal for greatest perfection of detail! 
Gun turrets, nacelles, rudders, reproduced with 
mathematical accuracy. 93 planes of 7 nations, 
beautifully finished. Scole: I in. to 36 ft. 


Priced 30c to, 75e; Stonds Se each. Send 
35c for Oudateckcadk catolog of over 
900 models of ships, planes, ond tanks. 


* 
= 


P28 Lightning 0520-1 


COMET METAL PRODUCTS CO. 


12 132nd St., Richmond Hill 18, N. ¥ 


RUBBER [cwa,; 
MOLDS £6 és 


AUTOMATIC GRIP 
SCREWDRIVERS 


MORE WORK 


Hold-E-Zees do the job better, fas 


They excel 
wherever screwdrivers are used. Gripper instantly 
released by spring action, sliding up out of woy 
when not in use. All materials highest quality. 


AT LEADING DEALERS EVERYWHERE 


BETTER THAN EVER BEFORE! 


Featuring this Pewertal _.% ar sh Ea 
SERIES 16 _ PRICES 
AM-FM cy 
CHASSIS I 


FREQUENCY) 
MODULATION} 


PUT THIS WORLD RANGING 
CHASSIS IN YOUR PRESENT 
CABINET OR SELECT A NEW, 


30 
AY 
TRIAL: 


"THE MAGNIFICENT LINE OF BRILLIANT NEW CONSOLE 
AND TABLE MODEL RADIOS AND RADIO-PHONOGRAPHS 
_————— The SYMPHONY GRAND SERIES 16 AM-FM 

RADIO-PHONOGRAPH CONSOLE 

with NEW AUTOMATIC 

RECORD-CHANGER 


Dept. 24-B + 909 BROADWAY + CINCINNATI 2, OHIO 
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Ly WORKSHOP SAW 


i De race $44.95 


AS SHOWN, 

Sy tess MOTOR 
af isss saw 

A SUPERIOR 


Tilting Table 
Wood-Cutting 


14” x 18” SAW 
CAST WON TABLE ALL STEEL BASE 


Ready NOW for your Hi Workshop! 


4 It cuts Deeper! (opp. 2-11/16" with 8° saw 
blade) 

+ Is Sturdior, Heavier (60 ths) A Craftsman's 
‘Machine Too! 

No Die Cast —— Ports in CHEVRON 

Adoptable for uve with 1/2 HP, 1750 PPM. motor, 4” 

pulley recommended, 2° spindle pulley tw shed * Table 

Extensions and sows ovolable otk for specheahons 

fond prces. Complete CHBWRON Soec Feators en 


WRITE DIRECT TO 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


‘WARNER ELECTRIC CO, 1512 Jarvis Avenve, Chicags 28, Deptx-7 rt 
| Gentlemen: Send Free Sample and Details to: 
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IMPROVE YOUR 
ELECTRIC SHAVE.. 


shaver manucturr's guarantees —will not harm any 
‘a-¢/d-e shaver (Schick, Sunbeam, Reminglon-Rand, 

© eee i he is out 
upon to order directs 


oe &. Fo 495 


Sdn re 


ELECTRONIC SPECIALTY C0. 


004 Olena Bd, 
Teta ca 


ELECTRONIC SPECIALTY C0. en 
Selo $095 sete 
‘Add Sees Tou In Clore 


New Y 
n Pacific Articulated 
Write for Price List | 
YANKEE SHOP, Machinist: 
88 High Street, Danvers, Mass. 


4-6-6-4 


s 


* *« « *« ATTENTION! 


The B&H Footahitt for all Harley's eliminates hand 


0 
SCIENTIFIC RESEARCH CO. Portland 12, Ore 


"thair works earn 
mer Many ready aie fore Ermine! 
i coaadte their in 


beagle ovdeive ten 
they start: 


‘ego 
Rtndwriting analyeis offer, ALL FREE. Most bel or 
‘Over. Address Acc. Actingny 126, Noel, Miscou, 


e 
e ERS| 


ocate Blown Fuses 
see Fuses SAFELY 


‘i - 

L- 

a VERY “WELCOME “ond USEFUL XMAS GIFT 
Price $2.75 without Leads, $1.50 additional for Leads 

STAR FUSE CO., 237 Canal Si., New York 13, N. Y. 


Order one TODAY 


OTTAWA reNeTOr SAW 


FUN! EDUCATIONAL! Toy 
sends semaphore and Morse si 
Mechanically controlled, can send mes- 


sages like a real bluejacket. Each toy 
comes complete with codes and instruc- 
tions. Ideal Xmas gift! Swell for Boy 
Scouts, Schools and Clubs. Just send 
{81,50 to M. Sian, 21 West 46 St... Pat Appl to. 


Model Engine. Single-sag 
turbine. This is a real engine, easily made with ordinary 
home workshop equipment. Complete plans for 
construction . .. design formulas and curves for 
checking periormance and testing. 


THE ROTOJET CO. De; 


it 9 
BOX 757 LOS ANGELES 25 - CALIFORNIA 


JET PROPULSION | 


| Ride one and 


you'll buy one! 


‘The Whizzer Bike Motor is the real answer to 
dependable. 
red bike. Built by 
the heart of 


hike motor installs easily and 
will carry you fast (5 to 35 miles per hour) 
| nil far (125 miles or more on a gallon of gas). 


fere with normal p 
Put a Whizzer on his bike 


WHIZZER MOTOR CO., 


ing of bik 
for Ch 
Pontiac 15, 


See your WHIZZER 
dealer today 


ADDRESS. 


erry 


a 


Dec 
Toad 25 


Smooth, steady powe ! Perform 
precision operations ni other port- 
able tool! With a H out profes 


sional looking rasure or profit—ship, 
lane and train ie jewelry, wood carv- 
ings, puppets, jers, ete. AC or DC, 


25,000 r.p.m, Wt. 12 02. 
USE THE RIGHT ACCESSORIES! Choose them from the 
‘most complete line... more than 300 made right in the 
Handee plant. 


A GOOD START—THE 


HANDEE KIT 


p 
Sorles. packed tn 
compact. steel 
carrying eas 

at be 
amazed at what 
Compiish' Con= 
plete, “postpaid. 


$27.50 


Yo, 
GRSELF OR A FRIEND 
FT OF A LIFETIMES 


NEW PRECISION ATTACHMENTS. 
Fit Handee only, enable novice 
or craftsman to do perfect work. 
Magically, easily, your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 
curacy of line, Set of 6 attach- 
ments with instructions, post. 
paid $7.95 


ORDER NOW! SATISFACTION GUARANTEED! 
NEW 5) 


PAGE MANUAL 


CHICAGO WHEEL & MFG. co. 
1101 W. Monroe St. Dept. PO. Chicago 7, Itt. 


Send (Handee Kit (Handee Tool (Precision Attach- 
ments (C.O.D. (Remittance enclosed (Send Manual 
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Helium Test for Vacuums 


DeveLorep to test vacuum systems used 
in atomic research and electronic and chem- 
ical processes, a new Westinghouse device 
detects the most minute leaks. In operating 
the apparatus, helium gas is blown on the 
equipment to be tested. If there is a leak, 
the helium gas is drawn into the vacuum 
system and is detected instantaneously by 
an electronic tube in the meter box at lower 
left in the picture. The amount of helium 
detected by the electronic tube is shown on 
the dials of the meter box, indicating the 
size of the leak. 


Jack Supplants Trailer Blocks 


Exmaxatixe the chore of propping up 
auto trailers with blocks, the Persson trailer 
jack provides a foundation on any soil. For 
leveling, a jackscrew is adjusted after the 
eight-pound support is in position. 


NAVY BINOCULARS 


7x50 


Waterproof * Dustproof 
Fungus Proof 
Coated Lenses 

Brond New 
Complete with case 


$135.° tx 


BAUSCH & LOMB 


6x30 Binoculars $33.50* 


Made for U.S. Army 


‘These binoculars are used but have been 
carefully checked and are guaranteed to 
be in good working order. Leather carry- 
ing case with straps included, 


* plus 20% Federal Tox 


BROWNSCOPE Co. 
1. 12P, 24 West 45th St., New York 19, N. ¥. 
Microscopes 


MODERN 
LAWN MOWER 
SHARPENER 


HARPEN ANY LAWN MOWER from $-inch 

Edger to 36-inch Power Mower in ten to twent 
minutes witha MODERN LAWN MOWER SHARE: 
ENER because dismantling is unnecessary — neither 
handle. roller. wheels nor motor need be removed 
when sharpening any mower. the MODERN 
SHARPENER climinates all hand fling: it precision 
grinds to the extreme ends of both leit or right reel 
Blades. Bottom knife is held in same brackets for 
sharpening. NO EXTRA ATTACHMENTS! Order 
today! Price $241.50 (less moter) fo.b. Pasadena 
(4 or %4 HLP. single phase motor recommended.) 


Modern Mfg. Co.,155N. Fair Oaks, Pasadena 1, Cali 


The Great NEW 1947 


HARLEY-DAVIDSONS 


housands of riders — old and new 
the thrill of owning a 1947 
ison. The new models, now 
to dealers, are tops for 


streamlined beau! 
mance, What a wallop they pack 
in power and speed... ruggedly built 
lo wonder the demand is 


y — champions in 


for stamina! 
terrific! The sooner you see your Harley- 
Davidson dealer, the earlier you can 
enjoy exciting good times that come 
with owning a 1947 Harley-Davidson. 


HARLEY-DAVIDSON MOTOR CO. 
Department PS, Milwaukee 1, Wisconsin 
it 


DEC. 
1948 


9 IMMEDIATE 
is DELIVERY! 


F.0. 8. 
ROYERSFORD, PA. 


8in. BENCH SAW 


AMERICAN MACHINE & TOOL aL ie, am 


NOW AVAILABLE 


PLASTICS 


CATALOG and HANDBOOK 


TUN AND PROFIT AHEAD 
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“JACKPOT” 


Home Model 
COIN MACHINE 


Well DISTRIBUTING COMPANY 


6 soutn KEDZIE AVENUE - CHICAGO 12, ILLINOIS 


HAPPINESS 


Millions seek happiness, but very few find it. 
Would you like to know the secret of the suc- 
cess of these few? Send 25c for a copy of 
INTO THE SUN. Its reading can change the 
ire course of your life. Address Dept. Q-1. 
LEMURIAN FELLOWSHIP 


Ramono, Colif. 


K.C. CARD CO., 838 South Wabash Ave., Chicago 3, Ill 


GLASSES 
BY MAIL 


16 Days Trial 
Write Today for Free Catalog. Send no 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept.SP-12, Chicago, Illinois 


look! Servicemen-Civilians too! 


precision MUTITARY WRIST WATCH 


BUILT 
‘The watch you've been waiting for! 


Swiss Movement 
Precision made by 
Expert Swiss Craftsmen 


WRITTEN GUARANTEE 
WITH EVERY WATCH 


YA fortunate purchase 
Taken this" amazing: offer 


sible. Latest mllita 
Filings red aweep agcond 


Below O.P.A. Price. 
SEND NO MONEY—Pay Post. 
‘man $5.49 plus Sse Fed. Tax and 

gents” postal ‘charges, or, send 
A “with order and we’ Day’ 
oturn within 10" days. Uf mot 
iahted for refund providing watch 
‘not been tampered with. 


—Supply Limited! 


AMERICAN MERCHANDISING CO., 
t. PSW-6 12 Adams Ave, Mi 


Inc 


‘Build this Elec- 


- MOTOR SCOOTER! oan 


Our Specialty, Give us a try at your produc- 

tion problem: 

D. C. MOTORS, good delivery on 14, % and 
HP. Mitre. of A.C. Generators, Converters, 
trequency Chargers, ete. 

KATO ENGINEERING COMPANY 

Mankato, Minn, 


3¢ BE YOUR OWN BOSS! INCREASE YOUR 
INCOME! PRENDS! “PRICELESS 
PERSONALITY” PY" and“ FACE VALUE" our latest 
‘books can show you the way as it has for 
thoasant ‘Cloth bound, pt 
bound, $1 each. AGENTS Wa 
THE MARSHALL ADRIAN CO. 
-, Denver 2, Colo. 


<o> CONTROLLO-DICE 


Easy fo Operate. No. Switch 
No Skill or Pract 
Complete Instructions 
BD) PASSERS (4% Quolity Inlaid) 
MISSOUT (% Quality Inlaid) 
Both Above Pairs... 
Order €. 0, D. oF Cath. PRINT nome ond address 6 


MAGIC HOUSE 2osee ns? 


SAN FRANCISCO, CALIF, 


eT 
| 1946 RADIO 
CATALOG 


LARGEST STOCKS 
OF EVERYTHING 
IN RADIO... . 


J 


SERVICEMEN! Dealers! Soundmen! Amateurs 
Builders! Experimenters! Send for the handiest, 
most complete 1946 Buying Guide for Every. 


thing in Radio! Features latest radios, sound 
systems, amateur and builders’ gear, thousandsof 
radio and electronic parts—world’s largest and 


most complete q) 
Fastest servic 


lity stocks—at lowest prices. 
xpert help! 


MORE THAN 10,000 ITEMS 


Everything for every radio use: new model 
home radios, phono-radios, communications re- 
ceivers, Ham kits, radio parts, tubes, tools, test 
instruments, public address equipment, easy-to- 
build kits, diagrams, instrucuve books—all at 


lowest prices! 


HELPFUL RADIO BOOKS 
face Formulas soe 
Bete ecean Han 


mance and Cott 


*Cattsator, No. 37-985. +400 625 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 7-Meb 
Chicago 7, Illinois 

Qsend FREE 1946 CATALOG 
(DSend Six Books No. 37-799 
Disend Books checked above 
Gisend Calculators checked above 


Name... 
Address 


gSersenclosed 
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BE PREPARED FOR 
SICKNESS or ACCIDENT 
THIS HOSPITALIZATION PLAN 
PROTECTS YOU AND 
YOUR FAMILY 


Cats only 


Je A DAY = EACH ADULT 
Whe A DAY » EACH CHILD 


you. Benefits applying «© 
children are 50% of those puid adults 


MAIL COUPON TODAY—No Agent Wil Bother You 


FAMILY MUTUAL LIFE INSURANCE CO... WILMINGTON 


Gat Shiley St, Wimington 99, De. 
Please send me, hou! obiglion. compli information on 
Your Keonomlest torpitaleation 


{ 
wane es 
Done. = 

Customer 


With the Foley Automatic Saw Filer you ean 
put yourself into «ne cash business with steady 
nd take a 


FOLEY utéimafz SAW FILER P= 


\ FOLEY MANUFACTURING CO. 
1219-6 FoleyBldg., Minneapolis 13, Minnesota 
‘Send Free Plan on Sav Filing busines, no obligation 


Nano. 


Address 
Netansaaaad 


WHY JOB WORRY? 
oman ft aged 


if $ if trained i ing-1a4 
welding 


WANTED 


WATCHES 


| ATHLETE'S FOOT 


s a Good Business | 


SAFEGUARD AGAINST (7% 


ora BLISTERS «is 


DAL -20LE, 181 
Boer Hialieck Se, Nemurk Nd 


of is 
fungi: Guaranteed, Pree Polder, 


FALSE TEETH 


KLUTCH holds them tighter 


KLUTCH forms 


generous ‘trial bor 


KLUTCH CO., Box 4694-L, ELMIRA,N. Y. 


MINIATURE I 


TEAM ENGINEe 


REAL Working Model—Not a Toy 


for only *]7°° 


Strongly made of Bronze, 
Brass and Iron, COMPLETELY 

READY FOR 
ical. Working 


tes like a real steam engine 
MADE To" EXACT SCALE. 

instructive, “entertaining For students. 
experimenis, display. Suggested use: aérating pump in trop- 
lal fish tayk,’ Many more uses. Specifications: Over-all length 
Si bate 8, over weight Ibs. 4 o2., finish 


jucational, 


HOME CRAFTSMEN, MOT 


Your ELEcTRIC DRILL 


Has 100 Other Uses 
when used with K-Jax 1-2-3 Line 
11. for Wood and Metal Sawing. 2. for Metal Shearing. 
‘%- for Riveting-Chiseling and Drilling holes in concrete. % 
‘Write for illustrated circular 
P.0. BOX 3044, 


K-JAX, DALLAS, TEXAS 


500,000 !!!! 


*-LENSES- 


mp for “BARGAIN” 
A. JAEGERS 
SO. OZONE PARK 20, N. Y. 


GAS TORCH 
The Modern Way of Soldering 
Hdeal for 


o. 119, complete with three tips, 
er Or order direct. Send check or 


(OH, YES HE IS! HE POINTS 
OUT CARS THAT NEED. 
BURD "GRA! 

PISTON RINGS: 


HERE ARE A FEW “’POINTERS” ABOUT 
BURD ‘’GRAF-FLOX” PISTON RINGS... 


* When your engine lacks pick-up and starts using 
gas and oil excessively, just head for your favorite 
repairman and ask for a re-ring job with Burd 
“Graf-Flox” Piston Rings. You'll be surprised at 
the instantly improved performance. Burd Rings 
are quicker seating . . . require no run-in. . . will 
not seize or score because of the exclusive "Graf- 
Flox” process. Electric furnace iron produces cast- 
gs of uniform strength and tension. Precision 
jing and finishing assures minimum wear of 
cylinder walls. Mail coupon today for two FREE 
booklets described below. 


BURD PISTON RING CO., Dept. 


JOCKFORD, ILL, 


THIS COUPON BRINGS FREE BOOKS 


BURD PISTON RING CO., DEPT. PS, 
Rockford, Mlineis 


al 


1 
1 
1 
Also ‘tend & 1 
1 
1 
1 


Gentlemen: 
Vd like a, FREE copy of your “Hand 
Handbook” ‘which tells how to keep. my 


Garin’ prod working order” 
SGar'Efonomy Record Boo 


MODEL TOOLS 


BOX 30 © BURBANK, CALIF. 


Self-Adjusting Shoe Holder 


| 

| 

A snore holder that slips into a wall 
bracket has been developed by the David 


Shine-Stick Co., of St. Paul. Self-adjusting 
springs keep shoes flat on the holder, elimi- 
nating the need for shoe trees. Neoprene 
pads protect heels and toes. 


Keeps Decoys Right Side Up 


A xeet designed to keep duck decoys up- 

| right in rough water is manufactured by the 
Mt. Clemens Specialty Co., of Mt. Clemens, 
Mich, If the decoy upsets, a trigger drops 
and allows the keel to fall on one side of the 
decoy’s base, causing it to right itself and 
thus reset the trigger. 


= Order 


Yours TO-DAY 
The New Luellen 
HARMONICA 


Most wonderful pocket instrument ever made is the har- 


monica. Easy to master, fun for Everyone. $2.35 


‘The Luetlen has 10 holes, 20 notes. Key of 
Beautiful tone. Now ready. Postpaid Only 
INSTRUCTION BOOK. qn for youngest child. No notes, 
ae fad ea: Ten imac bog srerien, Io, 
clades war songs. Price fee's our special 
Introductory otter: The lastructor and the Harmonica, both 
postpaid, both for $2.85. Send Check or Money Order Today. 
JOHN LUELLEN & CO., 17034.age Avene, Dept 1204, azserest. 8 


Steel Wheels 


KLEENLEN fete Less Beet 


Removes dirt; leaves transpa jens-protecting film 
. Money back guarantee, Send 50c 


CUTTING EDGES 


mrete @ Quick 


TOR 
ie 
‘OL STON S = 
ROLLER 
GUIDE 


ayy ny howe ee. ong een seer” Cho 

Bethea tnesiarht fae Bar $9.95 
Hed te andies Seen chiens SQ. 

nee 

jox 606, TROY, N.Y. 


enters, cabinet makers 


McLAREN INDUSTRIES, INC., 


'BURN WATER 
IN YOUR CAR 


@ MORE POWER @ FASTER PICi‘-UP 
@ CLEANER, COOLER, SMOOTHER 
MOTOR @ GOOD MILEAGE 
@ ECONOMICAL, TOO. 


Warer Insection, once a top military avia- 
tion secret for fighter-craft airplane engines to 
increase horsepower and speed; to decrease 
fuel consumption, keep engines cooler, clean- 
er, more carbon-free, is now available for 
Cars and Trucks in the VANDERPOEL WATER 
INJECTING CARBURETOR. 


THOUSANDS 
IN USE 


$ Y fa 
TANKS 
EXTRA 


c] 


Quickly and easily installed between air cleaner and 
gasoline carburetor, the VANDERPOEL automatically in- 
jects a regulated and controlled amount of water, or 
alcohol-water (for winter) through air-horn of ‘the 
gasoline carburetor and into the air stream, thus com- 
bining ... with fuel-air mixture, 


DECLARED GREATEST AUTOMOTIVE 
IMPROVEMENT SINCE 4-WHEEL BRAKES 


Your car performs better at night or during a rain 
hecause Water Vapor, in mixture with the air and 
ctroleum gases, acts as an internal coolant, reducing 


timing, increases combu " 
dissolves gummy carbon deposits, keeps spark plugs 
clean, reduces fuel consumption, and produces higher 
power output from the engine. 
ASK YOUR DEALER 

ASK for literature, ASK to see the 
ALL Service Stations, Garages, ’ 
Truck, and Tractor Dealers EveRYWHERE. inthe 
United States sell and install the VANDERPOEL 

(Uf xour dealer can not serve you, order direct 
post-card for literature.) 


EXOLA PRODUCTS, 


2423 E. 57TH STREET © LOS ANGELES 11 « 

WANTED IMMEDIATELY 500 MEN WITH MECHANICAL 
| ABILITY AS DIRECT, FACTORY, WHOLESALE DIS- 

TRIBUTORS TO HELP US SERVICE THOUSANDS OF 
| RETAIL OUTLETS. PLEASE WRITE. 
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The replaceable filter in | »°~ 


Shank MEDICO Pi 


Cuts down nicotin 
whirlcools smoke 


Reduces tongue-bite, 
collects flakes and 
slugs, absorbs juices 


Cleaner, cooler smoke} 


enters your mouth 


© REPLACE FILTER 
WHEN DISCOLORED 


MEDICO * 


FILTERED 1 —8 
SMOKING = 


Frank MEDICO 


THE LARGEST-SELLING FILTER PIPE ‘Hardware Stores or mailed direct for 


castourre, 


Make Gorgeous Xmas Gifts 


pes / 


in 


7855 MEATS IN QUARTERS. Sold by al 


delivered. Send cash, check, 
Hecke tie a 


4 TYPES 


at Screw Key Kit—9 Too 
aly In this ted- fechas Serem 


TS) and-back box. 


INDIANAPOLIS $° 
aggemmmuanaruss1.00 


10s Rnseres eet. 
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Say You Saw 
It In Popular Science 


Lost... . + 


in the maze of 
younXmas List? 


PAINTERS’ 
STRIPING 


TOOL 


cnet USING A ‘ 
PENCIL! a) 


‘332%, 17 
Tosi win conis 


Seen <0) 


Be saree 
a Sherrill Compass 


AT BARGAIN PRICES 


Seven harmonizing colors in 
plastic: Tallyho Red, Streamliner 
Grey, Sportsman Tan, Burgundy, 
Jade Green, Walout and Ebony. 


FOR AUTOS + BOATS + PLANES 
De Luxe illuminated $595, 


model illustrated... 
Other Sherrill Compasses from $1.95, 


We Are Overstocked and 
Must Move This Supply of 
BALL GEARING WHEELS 
ing....$2.75 each 
ing $3.75 each 


AT LEADING RETAILERS 


Send for Amozing Booklet, "How to Find Your 
‘Way WITHOUT A Compass! Write to Dept.70 


(/ 


INSTRUMENT CORP. 
185 N. Wabash Ave. Chicago 1, Ill. 


Dept. 63 | 


_ i 7\ write For your FREE COPY OF THE NEW 
Hoey KRW HYDRAULIC PRESS BOOK 


Deseribes all manner of Produc 
and Shop Work on KRW Hydra 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


. 54, 215 MAIN ST., BUFFALO 3, N. ¥. 


WILSON, DEP 
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BANDSANDER 


READY! 


WAR INDUSTRY'S 
WOST VERSATILE MACHINE 


Is Now Available 
TO HOME SHOPS 


The Mead 


, = —<s 
Cuts Fast, Clean—Saves 


Filing and Sanding Work! 
PROFILES * SMOOTHS 


efley teof work yw 
Ular outside surfaces or 


Narrow bands ‘ay We used Tor 
‘ate’ patterns 


Rush Coupon for i bd 


Send no money-aimp 
Frees lavishly, ilusteated 
Res 


5 Days" "No Risk Stoney Back” 
‘Trial. Ideal to give or wet 


MEAD SPECIALTIES CO. 
x Avenue 
Chicege 1, Minas 


POPULAR 
SCIENCE 
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Locomotive-to-Station Phone 


RS on moving trains can speak 
with stations as much as 50 miles away with 
the Aireon radiophone, above. The locomo- 
tive’s headlight generator can be tapped for 
The handset has a rubber cap over 
piece and a “lip” microphone that 
its the voice only. Volume controls 
are alongside the handset. Auditory signals 
from the rec plus “send-receive” lights, 
warn when a party is calling. The set op- 
erates on a frequency of 70-200 kilocycles. 


New Carbide Lathe File 


‘Tuis Two-sinep, carbide lathe file, devised 
by Carboloy , fits into an aluminum 
holder. The 4- nch file insert is single 
cut, 34 teeth to the inch. When one face is 
worn, insert is turned over, 


Hew THOR "B” ENGINE-$6.9 


veted power that roars into action’ with 
2. “twist of the wrist.” Over 15,000 al= 
Feady sold, 1/6 3. Complete with coll 
nd Conderiser. Ready to run, only $9.95. 
fn Kir form, fully machined, 8 minutes 
to assemble, $6.95, without coll and con- 

‘Powers ali ‘models. Fully tus 
structions. Send $1.00—shipped 
me day. C.O-D. or send full price 
fue ase extra and we ship parcel post 


of POLISHED CAST ALUMINUM 


ng. Heavy single unbreak- 
able casting. Free running 
rubber wheels, Can't rust. 
‘Trim, sleek lines, Looks Uke . 


sit 
mer tet Se he ao 


Poad ilueprints 


BUILD Reoucher MODELS 


Just off the press! 
who owns a worl 


manufacturers 
ete with illust 


tions, descrip- 
ions, 


prices. Prompt, delive 
£ tools listed in this book. 


foe ‘Order’ 
$5.00. Send Check or iloney Order 0 


TOOL CO., 152 Contre Street, New York 13, M. 


_ 


MOTORIZE YOUR BIKE 


with the sensational 
JZZER 


BIKE-MOTOR 


THIS IS IT! 
35 Miles per Hr. 


TIME-TEST Company 


(224 Weat Grand hr. Rowe Grove 


4 CUTS IN ANY 
DIRECTION 


TRY THE NEW REVOLUTIONARY 
Lyle 


Now! Saw wood, plastics or light 
metals as never before. Backwards, sideways 
~any direction. It's the only saw that cuts 
difficult curves, square corners—any pattern 
without shifting work. The sharp, long- 
lasting blades won’t break. And the new Snap- 
On frame holds the right tension constantly. 
Get yours today! Frame, with four blades 

that also fit most jig saws—only 95c, 

AT YOUR NEAREST HARDWARE STORE 
oF send $1.00 direct for sample, to 


es | TYLER MANUFACTURING CO.» 938 Pico Blvd.» Santa Monica, Calif. 
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HERE’S WHAT YOU’VE BEEN 
WAITING FOR— 
A High Quality Two-Speed 


BREAST DRILL 
ONLY $5.00 


)OFFICIAL FILMS Presents 


). $0. Chuck capacity to 4": 3 steal 
's,_spring-controlled, Drill 


mahogany: 
Order today, Send no money. Just pay vour post- 
man $5.00 pius C.0.D. fee and postag 

MARS PRODUCTS COMPANY 
1170 Broadway, Dept. FB, New York, N. Y. 


Beautiful brass So- 
lal Security 


WAAR 
ZSECURITY” 


Se 


‘A HOME MOVIE GiFT that’s packed with fun! 
e's Official Films’ "Christmas Night” — 
the rib-tickling tale of how Soglow’s 
Little King meets Santa. 

ANY OFFICIAL FILM MAKES an ideal Christmas 
gift. There's one to please every type of 
child. Write for free 32-page Catalog 
that lists all 230 Official Films’ Cartoons, 
‘Newsreels, Sportheams, etc. 

‘Chrigtmas Carols now available in 16 mm. 

_Sound-on-film. Derails in Catalog. 


HIGH BLOOD PRESSURE 
Often ansttnad UA Hasna as 


ATTENTION HOMECRAFTSMEN! 


ANS [: For Dutch, Windmills, Li iar “s, 


, via 


SEND ONLY ed ei 
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Dea Getter Yob 


WITH ONE OF THESE 


EMPIRE LEVELS 


ALUMINUM LEVEL — No. 181, 


ol, wit 


METALLIZE BABY SHOES 


Learn this easy, money” making bus 
weed’ conauitant. a oo 


FREE RADIO BUYING GUIDE 


Send for booklet showing how to make 
your own bricks of Cemadobe and build 
an attractive low cost home yourself. Amaz- 
ing discovery in soil stabilization. Bricks of 


resisting. Easy to make. A Godsend to any- 
‘one who needs a home. Now being used 
by hundreds of satisfied home builders. 


Acceptable to loan agencies. Complete 
structions in attractive, easy- 
booklet entitled "Cemadobe”. 50 illus- 
trations and 40 chapters. Money back 
guarantee of satisfaction. Send $1.00 to 
Cem-AdobeCompany,Box 81, Dept. 
PS -126, Station, 
Los Angeles 25, California. 


Nowyousee it—Now youdon’t 


No More Bother Solving Problems | 


100,000 problems solved instantly. Greatest mathematical 
tid’ since the invention of the allde-rule. Details’ free. 


COLUMBIA GRAPHS, Columbia 6, Connecticut 


LowP (3 The OTTAWA ‘Buzz’ Master 


ig) CLEARS LAND FAST! Powerfal 6-HP motor 


verticaliyandsaw logs toleneth. Canbe 
ipped to fell largest trees. Clatch 
‘belt work. Guaranteed. 


Ottawa, Kansas 


MOLDING COMPOUND 


money, have fun; make your own molds for plater 
cts. Produce novelties and gifts for home ‘and to sell 

‘RED LATEX MOLDING COMPOUND (60< 
density). now avaliable in quart. and gallon quantities 
Gives perfect results, ‘easy to apply. Send for complete 
Information and prices. 


FRANCIS SUPPLY CO.,.Dept. P.3, 1836 E. Fulton St., Columbus 9, 0. 


4CC-HORSE 


folds away into most any 
Jy, 


our order in today 


Lists 
$9.95 


UNIQUE TOOL PRODUCTS COMPANY 
14602. Clark street, Cnn 
Tenclose my check for 8. 


yee* Js mot avaliable trom 
for whic 


A PERFECT CHRISTMAS GIFT 


Streamlined—Monogrammed 
CIGARETTE 
LIGHTER 


‘Modern and up-to-dote os tedoy's 

ews ‘sleek, smell and 
the lost word in efficiency! 
cate: mechaniom, te 


Boys! Girls! 
Here's the new 
ELECTRICAL 
PROJECTOR 


No slides, no filet Pro- 
jects ony picture, comic, 


A ds 


na Soy memes at od at 
DAS high, TO" wider 404% doops $5.00 
fal ctl 
” hbanhel Gifts 


72-08 AUSTIN ST. © FOREST HILLS, IN. Y. 


pr zone raaod tn and prt. Thenssnde 

@ LATHE of satisfied owners. Five, most useful 
power tools combined in HEAVY fabri- 

@SANDER — fared-see! unt,” Rane ‘tree in bromae 


s.. Lathe 
Drill press polls 
es or send $17.50 for Dromnt shipment, bal- 


‘OD, with ten- 
set taclage Taotot and ere blsdes Skip 
pounds.) 


@ DRILL PRESS Hite weight 68 pou 
EMRICK inc. 
“1602 FULFORD ST. 

KALAMAZOO 24, MICH. 


@ CIRCULAR 
SAW 
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BLACK LIGHT cecorstions 


Gind Hidden Colors 
FUN! THRILLS! PROFITS! 


Find colors you'll ne e with 
ordinary light. Designer's kit in. 
cludes black light, generous sup: 
plies of glowing sotins, crayons, 
locquers, popers, full instructions. 
Mokes ideal Xmas decorations 
ond gift. Guaran- 
teed, 0.8, Chicogo $1520 

FREE! Write for cotalog: “The Invisible Ray” 

BLACK LIGHT PRODUCTS, 67 East Lake 51., Chicago 1, II 


Send for Free List of 
g ~ LEADING BOOKS 


H ‘on Watch Repsiring, Clock 
Repairing, Engraving, In- 
dustrial Diemonds, Aircraft 


B-3 type pilots, sheepakin 
Mier epelient nish, 

surap. Now! 

6246. $15.08 


nest gece Bor Discs 


| 223. ries A, PEE Bavcxco 7,1 


WAR SURPLUS BARGAIN SPECIAL 


BRAND NEW 
VACUUM-AIR 
HYDRAULIC 


FUEL 
PUMP 


Original Cost 
$45.00 


Now Only 


SLIP _A CARBOLOY MASONRY DRILL 
INTO YOUR ROTARY DRILL, HAND 
‘BRACE, OR DRILL PRESS, AND WATCH 


CARBOLOY COMPANY, INC. 
11172 © a ane vo. otto 32, eK 


Service TELEVISION—FM-AM RADIOS 
with the SENSATIONALLY NEW 
METROPOLITAN 


“on SIGNAL GENERATOR 


FIRST BATTERY-OPERATED UNIT MADE! 
GREAT TESTER! 


GREAT VALUE! 


Always ready for instant 
tse; Service all kinds of 
radios with the FIRST 

self-contained battery- 


from 11 MC to 80 MC on 
Harmonics. 


IMMEDIATE DELIVERY Ss $39.50 


FROM STOCK! 


ELECTRONIC & INSTRUMENT CO. 
6 MURRAY ST. Dept. PS N.Y.7,N.Y. 


ROYAL CLIPPER 
METAL CUTTER 


| C-B TOOL CO. LANCASTER 1, PA. 


MULTI-PURPOSE, RUGGEDLY CONSTRUCTED 


FLEXIBLE  SHAETS 


Daslting. Polishing, Rotary Fu 


U. S. Navy Battle Lantern <1 


‘Throws 500-f1. beam. With on-off eviteh, 
Waterprost. ‘Convenient handle. Kequlres 
ell 


Sperry baie TRADING co. 


NEW YORK 13, N.Y. 
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War Surplus 
BARGAINS 


STARTING ROPES 


Brand new 54 inch motor start~ 


Weight 1 1b, 


GUNSIGHT 


goe eas 
eee forts 
alga a 
eee 
ercecmee: 0.50 


‘weight 14 Ibs, 


RADIO SWITCH BOX 


Suchen srancoraesal ee 45 


eeptacle, Priced at only 


RADIO RECEIVER 
SWITCH BOX 


masz” Pe 25 
RECEPTACLES & PLUGS 


@® STS ws | 


Plug List.” Receptacles 
and’ plugs at. x 


OXYGEN TANKS 


Brand new. Carried 400 pounds of oxygen, 
Non-shatterable, Ideal for small 


rusher, ete. 280 eu. tne ea 1-5 Y 


ity. Shipping welght 4", ibs 


SERVO UNIT 


Part of automatic pilot. Includes, 


xperimenters and hee: 
Wrenn: went 3 Q.79 
Ihe Greta cot 0, 


HYDRAULIC CYLINDERS 


‘Many sizes available. Write for ‘Hydraulic Cylinder 
dst 


TERMS OF SALE—"AS 1S°—ALL SALES FINAL. 
(Order from this ad. Send money order or bank drait 


PARMA SURPLUS CO 
7010 Hampstead -Parma 9, Ohio 
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Filter for Liquid Coolants 


A SELF-CONTAINED filtering system to re- 
move metallic particles from liquid coolants 
for machine tools has been devised by the 
Inject-A-Flow Pump Co., of Montclair, N. J. 
At top, unit lid opened to show strainer, de- 
signed to filter out fine particles without 

ick pressure. Below it, pump mounted on 
seven-gallon tank. 


Repeating Photo-Flash Unit 


A repeatinc AC photo-flash unit has 
been developed by the Kluge Electronics 
Co., of Los Angeles. The portable unit takes 
10,000 pictures with one K-60 Sunlight 
Spectrum bulb. Light intensity is rated at 
100 times that of sunlight, 


Ball-Bearing 


= SPEED WHEEL = 


Construction Sets 


Including blueprints for making 
=f oe 
bisich ews re Your Own— 
Express Wagons $13.20 
ORDER NOW FOR 


PROMPT DELIVERY 


10% required 
with C.O.D.'s 


JIM BROWN TOY COMPANY 


873 E, Tallmadge Ave. Akron 10, Ohio 


The Modern PLASTIC 
for lasting Home Repairs 


Bint oF hardware dealer. the big 
4-1b, ean will be sent you pos! 

pad Gin US) lor only S1- Full 
‘money-back guarantee, order now. 


DONALD DURHAM ie 


At last a water vapor li 
in the reach of 


ie used by planes du 


Plane - Rabbet - Groove 
Rout - Panel - Tenon 
on Your Dull Press 


blade 
hobbyists, pattern 
toa guaraatee! or 


cer, faster, accurate routing, grooving, 
tmortising. Extra long eutting flutes. Indiv 
tual sizes 34" to 34°. Prices on application, 


ap 

Complete set of six graduated sizes 

F Compete with S) sanding dace 
Fully guaranteed. 

Uberol 10 Day Money Back Guarantee 

Workshop Guide FREE 


BARRON TOOL Co. 
470 Architects Bldg., Detroit 1, Mich. 


BARRON PRECISION 


WORK SHOP 
Say You Saw 


> ROTARY SURFACE SANDER 

Fits chuck of any drill pro, Provides satin 
sepooth, even, 

Plastion and. met 
‘Griginal in design, a great 


TOOLS 


It In Popular Science 


JIG SAW 


XMAS GIFT FOR CRAFTSMEN 


BLE 
SEND $11.95 er $1.00 Deposit, Balance C. 
CROSS & KEN’ 
4624 Sheriden Rood 


AUTOPOWER, INC., 2118 PINE STREET, ST. LOUIS, 3, MISSOURI 
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MILL IT 
ON YOUR LATHE 


MAKE MORE Pr 


MONEY 


APPLYING OR SELLING 
CORKSTONE 
PLASTIC urine 


Dealers & Agents Wanted 

WRITE FOR  DETAUS 
LASTING PRODUCTS COMPANY 
200 SO. FRANKLINTOWN ROAD, BALTIMORE 23, MD. 
210 Seance 


HAVE YOU TRIED 


BREATHEASY 
“ASTHMA 


AND HAY FEVER 


‘AUTION: Use only as directed 


aRREATHEA 
5 Coder Street, 


ATENTS/\ 


AND TRADE MARKS |= 


a 


4.11106 South Longs 


WINDOW ‘SIGN LETTERS 


Por Store Pronts and Office Windows, 
Them on” Sainpiee fursiabed. Genuine fol 
METALLIC LETTER CO., 441 N. CI 


CORROSION TROUBLI 


cAx 
S> FIENDOIL 


SAVE MONEY ON 


CIGARETTES 


LOWER PRICES on ALL STANDARD BRANDS 


Luckies — Chester! 
41 


Camels—Philip Mor 
Carton of 


Glorious GIFTS 
at Money-Saving Prices 


is 

Old Golds—Pall Mall 
and others 

SHIPPED SAME DAY 


TO ANY PART IN U. 5, OR ABROAD ON 

RECEIPT OF CHECK OR MONEY ORDER 
90,000 Satisfied Customers 
PERFECT ARRIVAL GUARANTEED! 
Minimum 3 Cartons — Inclu 


as follows: Within 150 Mil 
id Te for each 


SAVE by ordering these 

from the importer. 

dependable, smartly styled, gua F 

A=1 Men's watch,as shown above, Shockproof, 
waterproof, radium diol, sweep second 
hand. 7 Jewels. Compare! 

A-+2 Same style, but with 17 Jewel 
bock cose. ($39.50 value) . . $2! 

A=3 Same style, but with 17 Jewels, ond 14K 
Gold cose. ($125.00 value) . . $74.50 
‘ALL PRICES INCLUDE FEDERAL TAX 

SHOP BY MAIL, Send check, money order, or 

poy postman C. O. D. 


MODERA CO. s02 rit av 


Dept. $-12 


Distant orders require extr 
WE CARRY A COMPLETE LINE OF POPULAR 
BRANDS OF CIGARS—Write for Price List 
This is our 27th Year in Business 


START HOME NOVELTY MFG. BUSINESS 
Kev courne tells n simple language how to make plaster 
novelties of many Kinds at home _ ‘older tree 


W. BELFORT 


A WHOLE SHOP 
FULL OF TOOLS 
(N ONE! 


PLASTIC S\ incerts 


Easy to Sell! Big Merkat 


Precision 
neered,AC-DC. 
exclusive features ‘COMPLETE WITH 36 ACCESSORIES 
than any other tool. IN FITTED STEEL CASE 


$3175 Valve if 
Purchaved Separately 


CASCO ELECTRI-CRAFT TOOL KIT 


ASED rROBNCTE CoRTORAMICN BAIDSETORT 3: CONN 
be: 
P5a6 27 


more ec: 


com 


NAME 


‘onomical 


OTT al 


easier to operate heavy duty 


PLETE 


of the World's Largest Bwitee 
of are welders” 


Bi “build Your Own" [J Welding Schoo! 


ADDRESS 
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Microbe-Killing Dispenser 


Swivet-srouren for disinfecting glass and 
chinaware, the faucet above releases pure 
water into one sink and a chemical-and- 
water solution when switched to another. A 
plastic “bell” stops or releases the detergent 
as the spout is swung from sink to sink. All 
parts of the bell have been dipped in neo- 
prene to check corrosion. Developed by the 
Solfred Mfg. Co., the faucet releases disin- 
fected water at a rate of 100 drops of chem 
cal to 1,000,000 drops of water. 


essre 


Two-Bladed Fish Cleaner 


Tuose flying scales that get into your hair 
when you clean fish with an ordinary knife 
are tamed by the two-blade arrangement on 
the seven-inch-long, stainless-steel, Handy 
Action fish boner and scaler above. 


SMALL EFFICIENT 
SPEED REDUCER. 


Sturdy, compact (see dimensions). 

Proved in thousands of industrial 

Installations, Case of Meat-treated 

aluminum. Gears, SAE 65 (British 

Gear) "Bronze. Worm ot cage hard 
ste 


‘sembly and ratio required. Shipping wels! 
in carton, 8 Ibs. Full money back uaran- 
tec. Prompt deliveries, 


Ele 


BRASS RODS 
For Home Work Shops 


For use on model 


Write Dept. F for Free Catalog 
of 45 Kits Today 


Radio Electronic 


Here It Is: ELECTRIC SWITCH 


Hw: of a Thousand Uses 


crformed, Wt 


ING PRODUCTS CO., Dept. PS, Batavia 2, iL 


can turn out salon quali 
prints with very little practi 


cost to you. For example, a 
fully corrected, quolity onas- 
tigmat lens is included in the 
modest price of every Federal. 


“ENLARGING IS THRILLING” 


25" ANNIVERSARY 


SCARCE PARTS—STANDARD PARTS 

FAMOUS BRANDS—EXPERIMENTERS’ KITS 

This valuable, 144-page book is a must for all 

radio men. No matter if you're just starting out in 

radio, or if you're a top-flight engineer, you need the 

Lafayette Catalog. It’s the world’s biggest display of 

fine radio parts and equipment —at prices that will 
save you lots of money. 


LAFAYETTE R 


RADIO WIRE 
EEE 100 Sixth Ave., New York 1 
100 fer Ave. MEW YORK 13 | Please RUSH my FREE cop 
110 Federal St. BOSTON 10 |°™ “*fe7et* Cettiow 
28 Central Ave. NEWARK 2 

Send for your 

copy of cat 

Post-Cord—Tedey 
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RED-ITCHY-SCALY 


ECZEMA 


Effective 
Home 
Treatment 
Promptly 
Relieves 
Torture! 


First applications of Zemo—a Doctor's 
soothing yet highly medicated antiseptic 
formula—promptly relieve itching and bu: 

ing and also help heal the red, scaly skin. 
Backed by a 40-year record of continuous 
success! Invixible—doesn't show on skin! 
First trial of clean, stainless liquid Zemo 
convinces! In sizes, For severe cases ask 


for special Eztra Strength 
Zemo. At all drugstores. ZEMO 
an BENJAMIN air 


RIFLES propper PISTOLS 
ORDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 
eaten, brad te cu.veen roupen art Contes 


pegileations TODAY. Both Callore BenJamin HC Pellets are 


IMJAMIN, AIR 
PRESS THE TRIGGER for 


HEAT in 6 SECONDS 
Se 


with the AZ44 
SOLDERING GUN ° 


YOU AIM IT AT YOUR WORK 


with @ restful, natural wrist position 
Engineered for every type of soldering, 
the Flash Soldering Gun gets around 
corners and Into minute places, Heats 
only while pressure is on trigger—in- 
tensity of heat controlled at your fin- 
ger tips. Equipped for immediate op- 
eration from our 110 V transformer, 
or from any standard (6-12V) storage 
battery in car, tractor, alrplane, boat. 
ete. Ask about extra tips for special 
work, and for specifications for the 
heavy duty model, with its % Inch tip. 
See your distributor, oF send coupon. 


HILLIPS COMPANY 
Aldrich Avenue South, Minneapolis 8, Minnesota 
send elreular on Flash Soldering guns. 
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materia. The 
cred 


1 YR, SUBSCRIPTION TO 
4 CHATS 


COMB-A-TRIM 


THE NEW QUICK TRIMMER 


Something New! Trim your hair with- 
‘Out any experience, It's easy! The 
‘excess ‘hair comes ‘off smoothly and 
‘easily by Just pulling trimmer through 
‘batr like an ordinary comb. Also re- 
‘moves hair from legs—armplta. Save 
on halr-cut bills... Trim your 


START HOME MAIL ORDER BUSINESS 


Start small—grow big, Amazing new course shows you 


the way. Write today for full particulars, No obligati 
BELFORT (Deot. 0) Engineering Bide. Chicago 6, 


SELL MERCHANDISE BY MAiL 
Operate profitable home business selling merchandise by 
mail. Tbe profit on fast selling $1 items, Write TODAY. 
POWELL CO., "Dept. C, _Sampliner Bide, "Cleveland 3, ON 


KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of Kidney Tubes 
Flush Out Poisonous Waste 

If you have an excess of acids in your blood, your 15 
miles of kidney tubes may be over-worked. These tiny file 
ters and tubes are working day and night to help Nature 
rid your system of excess acids and. poisonous waste. 

‘When. disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
Backache, rheumatic pains, leg ‘pains, loss of pep and 
energy, getting up nights, ‘swelling, puffiness under the 
eves, headaches and dizziness. 

Kidneys may need help the same as bowels, so ask your 
Gruggist for Doan’s Pills, a stimulant diuretic, used suc- 
cessfully by millions for over 40 years. Doan’s give happy 
Felief and will help the 15 miles of kidney tubes flush out 
Poisonous waste from your blood. Get Doan’s Pills. 


5 Ibs. 2z.cze: $198 


SCREWS © NUTS @ BOLTS ® WASHERS 
RIVETS @ SPRINGS ®@ BRACKETS @ MISC. 


Theyre back again 


« « « THOSE NATIONALLY FAMOUS RUBBER 
TIRED WALTON WHEELS FOR BUILDING) 
YOUR OWN Wenictes! 


ot 
her ‘tives fave them rs 
de! you sith almost 


WHEELS ONLY 
8x2" In sets of two. 
Each  Ogaies 
Sii.és sai ora 


10x1%4" in sets of two. 
ach 3.285 


WALTON WHEEL COMPANY, Dept. B- 
a ee 


‘Build RAD 
Your Ame RE Om 
FIE 
Own.. Eee 
Famous 
POPULAR 
MECHANICS 


Say You Saw 
It In Popular Science and other KITS 


Joy thrill of building your own, equipment from famous 
Popular ectaniee Concord and other radio training’ i 


ELECTRICITY FOR ANY JOB 


ANYWHERE 


compact design and 
sturdy construction. Water 
Or alr cooled. 


Capacity range: 3804035,00 
Satie TiS ae eeorraie Wee 


Write for folder. 


NAN 


ONAN & SONS 1846 ROYALSTON AVE. MINNEAPOLIS 5, 


Name 
Adéress 
Cary 


i enieage 7 Hy 
1 Rush FREE copy of new, complete Concord Catalog. 1 
zs ' 

i 

1 

1 
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TIMESAVING WOODWORKING 
CALCULATOR, BY GREENLEE 
MAKER OF FINE TOOLS 


Let this popular, eosy-reading GREENLEE 
HANDY CALCULATOR swiftly solve your 
woodworking problems, Just set the diol 
convert linear feet to board feet. 

get slope per foot in degrees . . . compare 
hardness, weights, shrinkage, warping and 
working ease of various woods, 

More, too: bit sizes for head, bedy, thread 
of screws. . . nail specifications . . . tool 
sharpening hints . . . protractor, 6” diom- | 
eter, fits your tool kit. Heavily varnished 
cardboard. Special offer. Order now, send 
10€ (not stamps) in next mail, Greenlee | 
Tool Co,, Division of Greenlee Bros. & Co., | 
2132 Columbia Avenue, Rockford, Illinois 


_ Me | 
GREENLEE | 
bo 


-—_= 


feu i] 
ANE oe 
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Light, Safe Magnesium Boat 


Amenarr construction marks the Dow- 
craft magnesium boat, which weighs only 
45 pounds although 12 feet long. Of ribless 
design, the craft has an extreme beam of 44% 
inches and a center depth of 16% inches. An 
added safety factor is given by Styrofoam 
floats installed under each of the three seats. 
The boat holds five persons and its stern 
can support a 5%-hp. outboard motor. 


t 


All-Pattern Garden Sprinkler 


Apartep from sprinkler heads used in 
parks, the home sprinkler above can be ad- 
justed to throw water in any pattern of 
angles and curves. Spray can thus be kept 
off house walls and sidewalks. The circular, 
revolving plate above the nozzle has 18 
vanes. Each vane can be lowered, raised, 
or twisted to control the distance that the 
water travels. 


TT 


5 PROFIT As wa xs PLEASURE! 


erated 
sY-T 


‘week in) spare. time! 
i at Wie ll ne 


A HOBBY THAT OFFERS YOU 


POR CENUINE LEATHER 
LINK BELT 


EASY-TO- 
ihe easy Vo see 


GERSTNER Tool Chests 


Ts, 
‘st. Dayton 7. onto 


the Gift choice 


for cat camera 
Owners 


f 


the camera owner, 
dependability of the WESTON 
lasts throughout the years! Com- 
pact, convenient to carry and use, 
and with typical WESTON de- 
pendability, the Master II assures 
perfect exposures in color or black- 
and-white, and with still or movie 
cameras. At all photo dealers, Re- 
serve one today, to avoid disap- 
pointment. Weston Electrical In- 
strument Corp.,.617 Frelinghuysen 
Avenue, Newark 5, New Jersey. 


1 MiTERING” 5 cenreR 
TMOER 
2 DIAMETER & CONVENIENT 
GAGE 


Miter Master takes the 
place of an expensive miter 
box accurately set to any 
angle. Seale marked for mi- 
tering 5, 6, and 8-sided 
frames. Steel construction. 
Built to last a lifetime, If your dealer 


antee. If not satisfied within ten days 
for any reason whatsoever, your money 
will be refunded. 

MASTER SPECIALTY COMPANY 


3024 EAST LAKE STREET © MINNEAPOLIS 6, MINN. 
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--- 04 NORTHLANDS 


Expert ond novice alike find it's easier to ski right on 
Northlonds. Perfectly matched, corefully bolonced 
Northlands ore hand-built fo give you better control- 
{ed skiing—greater skiing pleasure, Quontity limited, 
ook for the Deethead trademark 


‘Send 15¢ for Northland Ski Monvol edited by Honnes Schneider 
‘or write for free booklet. Offer does not epply in Conoda. 


NORTHLAND SKI MFG. CO. 
d's Largest Ski Manufacturers 
= 94 MERRIAM PARK * SAINT PAUL 4, MINNESOTA =m 


Get Acquainted With — 


LUCITE 


“The Gem 
of Plastics’ 


ite sample Sic, postpaid: booklet 


GEM-0". ae P.O. Box 6#6X, North Hollywe 
START A BATTERY FACTORY 
bent a ME TY camer a 


GIFTS FOR THE “OLD SALT” 


with spear 
And. alvage, 
Tocker 


‘Underwater. construction 
explore. “Dave Jones" 
Also’ have avaliable other 
‘and Deep water rigs 


MOTORS Speed. Power, 
‘Thrills with this 50-59 1-P, Surplus Nev 
wrade,.3500 RPA net’ wt. 198 lbw 


UTBOARD PROPULSION UNITS—Thiexe 
Reavy duty 113 HP. Outboards move 
houseboats or barges ax though ‘they 
New RUBBER BOATS—A “natural” for 
Duck "Hunters ‘and ‘Fishermen. Lots ‘of 
fan for the children. Finest alr Corps 
Designs. 1.000 1b, capacity. 2-4 man 
New Boats’ with oarlocks 


standard” Shall 


Carrying bag—855:00 complete k 
Bian site. carrying bac “Si2.35. 

ELOcKs, New Seth Thomas U.S.N. 6° 
face $34.50, others 


JELLS, 9°"\* bronzed steel! $3.89 
‘Steepine macs, New, Arctictype $18.65 
Shige WEST" inflatable Lite Jackets 


$2.00 Po 
‘OARS, Hubber Be 


M & E MARINE SUPPLY COMPANY Exnrie0 
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t 


DOUBLE yout INCOME 


IN YOUR 


SPARE TIME 
LEARN SILK SCREEN 
PROCESS 


Jeciouty Gasrded Trade Secrets NOW 
‘area 
Decelop Profitable Business of 
‘Your Own... or Hobby 
Prepare yourssillor'an teresting top paying position. 
Thousands f jobs open. Sik Screen Process sia. i 


eteoamn SCHOOL OF SCREEN PROCESS 


Dept FX, 2710 Se. Spaulding Avenue, Los Angeles 16, Celternie 


Say You Saw 
It In Popular Science 


Statement of Onnership. Management, Chreulation, ete, 


concren of Mal 
this ar New Yart, X.Y 
sd, who, having been duly sworn ‘according. to law, se 
The Wusine i 
mnt_of the ownership, manauenient, ete 
for'the date shown tar ihe-abeve cayilon, required 1 the Act tt M 


i Kawe and Wieewtat lo 


‘tthe otitiah 
the! Bublieher 
rene 


Teeny 

aa Fourth "Avene 

re: Popular Revence Funan 
Ny stoek 


3S vourt New Yar ra 


Aor indirert athe ssid storks ons. oF ether securities then tf 
ated ty him, 
(Signed) Goatrey Hammond, Rasiness Manaser, 
worn to. and_ subscribed ime thie 20th slay. of eptember 
Baer yts Notary Wublic: ines County leas a Clerks 


Recistry’ No. 
Registry No. 02-E-8. (Seal) 


ve York County Clerk's ‘Na, 
iy Conmistlon expiree March 30, 1948, 


YOU NEED NOT 


WAIT FOR 
\4 YOUR 
NEW 


The Slupreine Cuthorily’: 
in courts, schools, homes, newspapers 
and Government offices 


Te tn 
WEBSTER 


HERE'S HOW TO AVOID. THE LUMBER SHORTAGE 
WERE'S HOW TO AVOID INFLATED PRICES. 


‘i (USE, $2800 COMPLETE, 
READY FOR YOU TO MOVE IN 


] RADIO TRA 


WEBSTER’S NEW INTERNATIONAL 
DICTIONARY - Second Edition 


ei Tierature 
NAMMER BLOW TOOL COMPANY, Dept. 0-16, WAUSAU, WIS. 


WILL SPOTLIGHT 
YOUR BUSINESS 


4) __ APPLIANCE 
TESTER $1095 


\ LOCATES TROUBLE INSTANTLY 
ALL ELECTRICAL DEVIC 


Pat. Pend. 

FREE i" och terter, Now, Como 1 Course in Power Uniti—3% to $6 continuous H. 
slactrical pplione WRITE FOR CIRCULAR Marine Engines—3 

HANLAN CO., 1419.8, West Jefferson, Los Angeles 7, Calif. | R.H.SHEPPARD COMPANY, INC. 56 Middie St. 
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WAR BARGAINS in 
LENSES and PRISMS 


MAKE YOUR OWN BINOCULARS! 
ATTENTION! 


COMING ABOUT 
JANUARY 30TH! 


Complete Optics & Metal 
Parts for Army's 7 x 50 

inoculers and Army's 
6 x 30 Binoculars 


A. rare opportunity to_pick 

Spa" resliy. fine expensive, 

Brecilan set, of Binoculars: 
either the 7 x 50 or 6 x 30, at under = thelr normal retal 
Sort, We will furnish complete assembly, Instructions. ‘Sead 
Your name and address, and request Bulletin 214-N’ which 
will glve"Sou compete details of this offer the moment Ik is 


meant of Mant own lar 

fad overwater obser ‘on and off over 

the eve cups of Am ‘Binoculars. Govt. cost 
30 each 

152,00 Postpaid 

Brand new= 


54.80 Postpaid 


regular 
812,00, value, 
tock 244-N Price Includes tax) 
SPECTROSCOPE SETS. These seis Contain all Lenses and 
Prisms you need to make a Spectroscope plus FREE 15-page 
Instruction Book 
Stock =1800-N Hand Type Spectroscope. «$3. 
jock =4801-N Laboratory Tepe Spectroacdpe $0:50 Postpald 
iM TELESCOPE-All the Lenses You Need to Bulld your 
‘wn 20 power Telescope! ‘No mounts, Has wide feld of view. 
(082-6 ‘$7.25 Postpaid 
MAGNIFIER SET... 5 Masniiying Lenses 


were from 
to 10, Various diam; for many ie - 


joe Booklet un Home- 


. «$2.00 Postpaid 
OVECTING LENS SET—Consists of 
projecting. plus a Condensing Lens and 

E Apuorbin Gines with rections. 


AIR FORCES GUN SIGHT 


With Polarizing Variable Density At 


Achromat 
Bless ont 
ea 


chment 


‘Slide Viewer, 
fer Polarizing Variable Den= 
sity Attachment. Mangia 
Goncate. Mirror. Reflector 
Pinte, Metal "Reticle, Wi 
dow: 

ind "Bead. Sight 

fring 

worth 


Of entire unit Consists of 2 
Polarizing Filters mounted 
With small handle which ro- 
{ates “one around the other. 
May'be used in Photography. 
Research.” Experiments, a5 


BOMBER SIGHTING STATION—A double end Periscope Type 
Ipstrument of highest precision. 6 ft. tall. shipping wt. 360 
Ibe. Orig cost $4850. ‘Consists of numerous Lenses, Prisms, 
Mirrors. Genrs, ‘Motors, ‘Metal Parts and Electrical Gadget 
Stock 2914-8 $80 F. ‘Oklahoma 


TANK PRISMS—90.45-45 deg.. 5 \* long. 2°." wide, finely 
Kround tnd polished 


Stock *3004-N Slive’ d Prism (new & perfect) $2.00 Postpaid 
‘Stock =3005-N Pla... Prism (new & perfect) . .$2.00 Pestpaid 
Stock #3100-N Silvered Prism (Second)... $4.00 Postpaid 
Stock =3101-N Plain Prism (Second) 51.00 Postpaid 
We have literally millions of wor surplus lenses ond prisms fe 
fat bergain’ prices. Write for Cotolog "N'—Sent Fre’ 
Satisfaction Guaranteed ® Order by Stock No. 


EDMUND SALVAGE CO. 


P. ©. AUDUBON, NEW JERSEY 
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Tuned Air Column Tortures 
Metals to Test Strength 


Urnuzixe the principle of a slide trom- 
bone, General Electric engineers have de- 
veloped a new method of fatigue-testing 
metals and alloys with a compressed-air ma- 
chine. A stream of air causes metals to vi- 
brate at their natural frequencies until they 
crack or break under the strain. The nec- 
essary vibration rate is attained by altering 
the length of the air column, just as a trom- 
bone player changes the tone of his instru- 
ment. 

In operation, the metal or piece of equip- 
ment being tested is attached to a piston 
that fits loosely into two cylinders. The com- 
pressed air is directed through the cylinders 
and tuned to vibrate at the natural frequency 
of the metal. An optical system measures the 
amount of vibration, and an clectric meter at 
the base of the machine records the resonat- 
ing frequency of the metal under test. 

The machine permits tests at tempera- 
tures as high as 1,700 degrees F., so that 
even the metal buckets of gas turbines can 
be checked under the conditions in which 
they actually operate. The new system is 
said to be the most rapid yet known for 
fatigue tests and is expected to bring wide 
changes in that field. 


GILBERL 


CHEMISTRY 


Laboratories 


More boys have won fame and big awards with 
ther kind. 


Gilbert. Creminry Sets than any 
are far more than “toy” 

Range od eoniaieals tn or 
boratory technique. 


ALL THESE ADVANCED FEATURES 


NEW—All metal construction—rugged and 
easy to carry. 


NEW—Each section designed as completé 
laboratory with trays and racks. 


NEW —"Tip racks for test tubes, for easier 
handling of test tubes, 


NEW—Brown, lightproof bottles such as 
used for fine pharmaceuticals. 


NEW Rectangular shaped bottles and 
shelf spaces, folding ‘bottles with label 
side out. 


NEW—Postwar chemistry book. 144 pages 
profusely illustrated; large type. 8” x 10” 
Ditge size and stay-open binding. Edited by 

f. ‘Treat B. Johnson, distinguished 
Yale professor, author of hundreds of pub- 
ications in the field of organic chemistry, 
member of the National Academy of 
Sciences, the National Research Council, 
the American Chemical Society, the Amer- 
ican Institute of Chemists, and other scien- 
tific organizations. 


The sets that bring boys fame and big awards 
Spectocular new features for extra fun and thrills 


visible or fire ink. Make chemical weather flag. 

Bleach flowers. Make paints, sparklers, sous 

water. Hundreds of other spectacular experi- 

ad in organic, inorganic and electro cher 
ry. 


sets. 


$200.00 IN CASH AWARDS 


Big, three-come 


‘To the boy doing what, in my pinion. 
partment blue the most important resoareh in 
Tuetal cabinet ‘or Blectricity in 1947, 


crammed with 


aes 
eer es 
chews 


experiments at ‘must send me a full descriy 
your finger tips. ite mon oF 


Founder of the Gilbert Hall of Science 


ALSO DEVELOPED AT THE 
GILBERT HALL OF SCIENCE 


AMERICAN FLYER TRAINS |... 
SEE "EM PUFF SMOKE... HEAT 
"EM CHOO-CHOO— World's first scale 
‘trains with realistic amoke and 
shoo-choo”” sound effects—both syn- 
chronized with train speed, Authentic 
3/16” two-rail track and other 
lar new features make railroading with 
‘Acpercan Flyer Thust ike real) Send 
Loe for pant catalog iluatrated in. '4 
A.C. Gilbert Co., 66 Erector 
Sqoure, New Haven, Coun. 


ERECTOR—SUPER- MECHANIZED 
AND ALL-ELECTRIC 
Builds towering, realistic parachute 
Jump bridges that ‘open and. close 
colossal engineering mar- 
Solr that been satiation 


FREE litre! cog oa ee 
. : 
Saree eres 
Trecice Soave, New Haven: 
fem Mesa Se Ngee 
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WINS $100.00 FOR 
CHEMICAL RESEARCH 


Meet Frank Hoble of 
Chicago, America’s 
No. t boy ‘chemist of 
the year, who won a 
check for $100.00 and 
ational fame for out 
Sanding research. The 
way is wide open for 
ou to do the same 
jat_be sure to start 
right—with =. genuine 
Gitbert Chemistry Set 


HANG THAT DOOR THE PROFESSIONAL WAY’ 


USE,THE TIME SAVING £.7 MARK BUTT GAUGE 


<CABOR SAVING. 
et a clean cut deeply 
Profile. Removes chips. 


er 
exch 


Cant supply You rend only $1.00 
y Postman bal- 
OD. 


Build and Fly 
CLEVELAND 
MODELS 


Clevi 


LE 
4512 M22 Lorain Ave. 
CHICKENS 


Rociling wge or PULLETS 


Cheaper than raising them trom, baby chicks. No, broader 
or Heavy breeds. Pictures, low prices FREE: 
{init IMPERIAL FARMS, Dept. 170, Ottumwa, lowas 


LOOKING FOR SOMETHING? 


Why go crazy? We'll nd 1 for you! Sure your valuable time. Any 
tat gt iten ttel toc uit st We advtoe oe Our 
‘Send ‘your request 


Eddie DuPuy, 267, North Moltywood, Cali 


SALESMEN ui coun 


NiationallyRnounfllanifacturer 


ONLY 
FLECTRIC MOTOR 
CONSTRUCTION KIT 
EASY TO ASSEMBLE 
FUN-—EDUCATIONAL 
IDEAL XMAS GIFT 


bern lable 
sock." Rend dc and receive chia wonderful catalog imme 
EASTERN TOOL & SUI 

Write 176 Grand Street, 
or Phone ‘Canal 6-37. 


NS, Using hand 


A RS | wheels, eee 


B-17 BOMB SIGHT. 


SEND MONEY ORDER TODAY 
2929 Pulaski Road, Chicago 41, Winois 
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Do What Others Now Do— 
Wear = Form Fitting 
‘MILLER 


FRED B. MILLER Manufacturer 
Dept.P.s. Hagerstown, Maryland. 


CARBIDE SCRIBER 
NON-MAGNETIC 


FOR ARDEST STEEL, GLASS, ETC, 


n Carbide—the hardest metal made by 
fully ground on diamond laps, brazed 


etching, marking, cut- 
ting glass. Cuts all direc- 
tions, Easy to follow 
‘any contour. In plastic 
case with pocket clip. 


Dealers, Distributors and Salesmen Wanted 


LUGAS-MILHAUPT ENGINEERING CO. 


5051 SOUTH LAKE DRIVE » CUDAHY, WISCONSIN 


COLLECT U. S. ARMY 
Shoulder Patches 


Send $1 for, same selecvon 
of patches and PATCH [aa 
CATALOGUE. 


for 
SPRINGER’S Pf 
ee 


WITH AMA ZING 
WEW MAGIC DICE 


OPTICAL ILL ILLUSION 


Here's 
30,125 Pounds 
of Proof 


=a 
GITS 
UNBREAKABLE PLASTIC 
FLASHLIGHTS 


A 15-ton truck—running squarely over them—didn't 
crack ony plastic port of these sturdy Gits flash- 
lights! So—normal use cannot possibly damage 


non-tarnishing lacquered brass reflector... thru 
shotterproof lens. Their 3. 

way ON-OFF ond Signi 7 
switch always works! Avai 


Say You Saw It 
In Popular Science 


Sensational New Liquid “Plastique 


© Liseisom 
inish 


hey, perience again you, 2 BIO PROP, 
isa 


eras “breuet 


All witttsi Sour rasp YOU MUST ACT QUICK! 


OPENS BIG BUSINESS— DOES AWAY WITH SCRUBBING or 7” 


AXING 
DRIES IN '/2 HOUR 


Marvelous Smooth 
Hard Protective 


tie RE eaey Eat ats eee EVERYWHERE —_nousewives ENTHUSIASTIC 


MONEY 
MAKER 
Write 


Saves Time and Work 
nd. Money 


Today— PLASTIQUE NU-FLO PRODUCTS CO., spt PS-12, 109 S. Clinton St., CHICAGO 6 
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BELT SANDER 


AND TOOL GRINDER 


madies mertoreataot 
— . ‘ 
a 


HORIZONTAL OR VERTICAL 
OPERATION—5''x8 2" CAPACITY 


fre still open; write for information. 


WOODS ENGINEERING CO. 
NORWALK 11, CONN. 


Wonders Through The 
MICROSCOPE 


A new book which 

MICROSCOPY. Turn an inexpensive mi 

eroscope on hundreds of specimens with 
throw of your 


tells you all about 


bound DeLuxe 


€ D 
us illustrations, Full cloth 


Nui 
eilition, $1.49. 

POPULAR SCIENCE MONTHLY, Dept. 12-46 
353 Fourth Ave. New York 10, N. ¥. 


—Is Woodworking Your Hobby? 


NG SAWS = 


—— a 


= 


IMMEDIATE DELIVERY! = 
Sr and oak woods. All 
\e ‘mounted “on 
Oll-mpreghated Bearings 
needs no lubrieation. 


Prices F.0.8. Phila 
161 $1295 tess moron 24,9 $1695 


Send Check or Money Order With Order 


WM. H. SHELLINGTON 


Machinery Sales and Servi 
2055 Munting Park Ave. 


Phila, 40, 
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HOW 
YOUR OWN LOG CABIN 


LODGE OR BUNGALOW! 


COMPLETE 
~ LJ InstRucTIONS 
= IN ONE 


Countless thousands say this great volume 


ings them complete detailed plans for build- 
heir own log cabins and bungalows! 


180 PICTURES - 250 PAGES - ONLY $1 


can build yoursell and 4 
‘construction costs! Al 
sy as ple 


i chis great 
shows you 


‘SEND NO MONEY - 7-DAY FREE TRIAL! 
lama 


with 180 pic 
S only $1.98 


in full, If after 
wa aren't delighted, 


+ a 
MAIL COUPON TODAY! 


oH Cabins” in edition, checked 
ws. T will pay postman price plus postage. If not de- 
lighted I'may return it wathin days for full refund. 


DeLuxe Edition in handsome Buckram binding, 
only $2.48 

Regular cloth-bound E 
Name 

Address 

City Zone 


‘Check here if you send payment with or 
Bay shipping costs. Same return privilew 


1, only $1.98 


State, 


The Precision Built 
CLINTON 
ENGINE 


UCTS 
Boston 10, Mi 


IMAKE YOUR OWN 
COSTUME JEWELRY comeremersecrasi 
BIG EARNINGS AT HOME ‘The CUNTON SERIES 700 1}4 H. P. 4 CYCLE, 

H SOUNE ENGINE, now In 


CLINTON MACHINE COMPANY 


CLINTON HIGAN 


Plugs into Light 
9 Socket AC or DC 


0 
Money rhe = 
oss nc Mann AME, COT PE-1ZROUTHOCO BF Cs. Dept. R-205, Cincinnati 
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HUNTER’S 


COMPASS 
Hunting Case, Watch $9.50 


Tree, All Metal, 
RUBBER SPORT GOGGLES 


Jeweled. 


Engineers All Metal Army 
Type Hand-Sighting 


LEVELS $1.50 


ary 


PUBLIC SPORT SHOPS 
13 S, 16th St., Phila. 2, Pa. No COD‘s 


BIG MONEY NOW IN 


LIQUID MARBLE 


THREE wonderful new opportunities for your own big money- 
making business —regardiess of your age, sex, ot previous: 
experience! 


3 mri MOLDS. For plaster 
00" worth of ‘finished good 
five now for FREE informa 
nd peaay pened 


—HUFFLERS 
STEELS and ALUMINUMS 
with a moto ‘boat tone 

Steels $550, ’ 
Chrys Old, 


Qvorenteed 


DEALERS WANTED. 
SANDEE MUFFLER CO. 


7523 $. WESTERN AVE, LOS ANGELES 44, CALIF. 


Say You Saw 


It In Popular Science 
SURPLUS 


12 Ibs. radio parts $2.00 


A gold mine of parts for repairmen, amateurs, and experi- 
mentors . . . relays, condensers. resistors, transformers, coils, 
hardware, wire, etc., etc, An Outstanding bargain in wsable 
parts! Send cash, check or M.O. today ! 


ELECTRONIC PARTS, Inc. °*?'ses" ences ot 


VISE-GRIP 


the hand tool with 


quicker than afy 
other tool. Remains 
focked to the work with 
hands removed. Holds any- 


thing, any. shap. 


with a grip 
Built with 

strength toback upits power. Made 
Of fine alloy steel. Nickel Piated. 
Two sizes 7 and i0” 

Md thr Took Jobbers and De-tere 
Anveated, Developed and Made World Famocs by 
PETERSEN MFG. CO., Dept. S-126, De Witt, Nebr. 


POPULAR 
286 science 


that’ never’ slips 


QUICK] “REPAIRING CAR BATTERIES!” 


MONEYS Ar Home! Easy Too! Free Circulars! 
WRITE, BATTERYMAN Dept. $-1 Grand Junction, Colorado 


MICROSCOPES ie ANSTRUMEN 


NTIFIC INSTRUMENT 
spenten NEWGUSED fies | 
BOUGHT SOLO ExcHANOED REPAIRED 


ERE Wist 
NATIONAU SCIENTIFIC INSTRUMENT CO.119 
8-16mm. screen- 

ings. Glamor- 

by artists as the loveliest in all the world in beauti- 
ful scenes; sensational dances. 

bling life and limb in unbelievable feats... SAV- 
AGE BEASTS in terrifying action. 


fit Fl L M S 
ous subjects 

starring Holly- 

Breath-snatching BULLFIGHTS showing famous 
“toreros” facing charging bulls, ending with Death 
Make your shows EXCITING! Send dime for sam- 
ple film and Special Lists to Exciting Films, 1071 


ences at your 
wood's most beauteous daughters. Models selected 
In The Afternoon , .. MOVIE STUNT MEN gam- 
El Centro St, Dept. 12, Hollywood 38, Calif. 


Bearetifuel Swiss 
WATCHES 
An Amazing $g50 


Value at only 


x 


COMPARE! 


ate Mar 
Mt 


Bet Key n 
‘Borinzs, Thimble 


ALJ. MARCOTTE CO., oer ?95."eKiOX 


tility “companies, 
ARROWHEAD SALES & DIST. CO. Dept. 
420 Pnoenie ‘innesootte, Mon. 


FRANZITE GRIPS 
Madero Ge Improve oe 


Moat durabl ide. Positively 
breakabl mith & 


‘SPORTS, INC., ie 5501 Broadway, Dept $-12,chicago40, 


Convert your 16mm 


With the APEX Sound 
Converter use right 
through your own Rodio. 


1 14-Watt Amplifier 
1 12” Speaker and Case 


ONLY $59.95 ONLY $97.90 


reody 10 use. Fils any 16mm silent projector. 
je delivery. Mail money order for full amoun! 
or $10.00 balance COD. 

APEX VIDEO CO., 
Dept. PS 4, 7356 Melrose Ave., Hollywood 46, Col. 


MINERALS ©: 


ed 
Iinatrated “in full" color. 
‘CHEMI 


gg Fay a 
Orsino C. Smith, A. B., A.M. 


pl tL 


FREE | 


SPEEDWAY MFG. CO. 
1864S. 52nd Re. 
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\SION DRIVES ¢, 


cl 
pre OWER EQUIPMEN,, 


yourP 


PULLEYS 


The CONGRESS pulleys you see on your 
dealers counter are identical to the pulleys 
that have been used for years as standard 
equipment by America’s leading indus- 
tries. They are now available in sizes up 
to 16” diameter at your local dealer. 


CONGRESS "teno” 


CONGRESS pulleys in- 
crease the performance 
in your workshop; pro- 
vide efficient, long wear- 
ing service at low initial 
cost. You pay no more 
for CONGRESS pulleys 
than for ordinary pul- 
leys. REMEMBER— 
You can’t buy a better 
pulley than a CON- 
GRESS pulley. 


Sian of on Authorized 
Congress Dealer 


2 CLAUS 
ret KgHOP 


rates glase, tools leather; cuts out 

ir d linoleum blocks. 

‘or woman~boy 

ie interested in 

iri or home workshop activities, 
‘See your dealer or order direct. 


0 cycles AC; 110 V. 


BURGESS BATTERY COMPANY 
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Gypsy Radio Laboratory 


Rapio is mushrooming, and to ease its 
growing pains General Electric has out- 
fitted eight roving radio laboratories to find 
the best sites for new transmitters. One of 
the perambulating labs is shown at top. Un- 

ler it is a photo of its interior. The labora- 
tories will operate out of Boston, Philadel- 
phia, Albany, Atlanta, Cleveland, Chicago, 
Kansas City and D 


Weeder Gets at the Roots 


Berren—and easier—weed-killing is prom- 


ised by the new, three-foot-long weeder, 
above, made by the S K G Corp., of Min- 
neapolis. It is operated by thrusting its 
forked blade under a weed to sever the 
roots. The spring-action trigger under the 
handle is then snapped and the claw closes 
‘on the weed to grip it when the blade is 
pulled out of the ground. 


fa 


remote 
tig reat roilrood — 
re reolis 


Not knuckle 
control 
eouplers, om 


eveleciro mogrelic 


1d solid steel wheel 


4 locos 098 


bes 
fully dese 
ve with BONEL 


This new UQNEL 20ewhee! Pennsylvania Steam Turbine 
Loco — powered By @) mighty new motor and LIONEL 
exclusive double Wormdrive is the last word in locomotive 
perfection. Brondinew! — it is only one of the many sur- 
prises LIONEL ho®fi@elyou this year. Send for the new color 
catalog ond get We full story. Again LIONEL leads the 
world! 


r 
L__ The, tiene! Corporation, Dept. PS 

13 "rast 26th Sh, New York 10, N.Y 
TE Pleose send me the new full color LIONEL TRAIN catolog, also the 
[Seat "Pop Persuader” ond the book on Scenery Building. | enclose 
|S DIME cover pesoge ond posting 
Hise 
Ase 
ci Zone_Stote_ 

(Pleote don't delay! Moil todoy! Send 10c for mailing.) 

ba eee eee ee ee -----4 
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\ 
é AND a 
PROPELLER REVOLVES ON ITS OWN POWER! 
MOVES AND ROARS LIKE A REAL PLANE! 


(Dealers tnquicestavites) 
HURRY! DON'T DELAY! GET YOURS TODAY! 
SEND FOR OUR FREE GENERAL CATALOG beyt. wes 


\ care wa U ITY STORES —  T 


for 
C Gyro-Planes at $1.95 each ‘complete. 


! 
1 Plane Balances on 
Name. |Special Stand, and 
} 
' 


4 Address... 


and'Sounds Uke 
. unas 
ns toon fours Like a Pane! rd ound 
chy. Zone, . State 

fase tii SYORES jor Wa Order Ssppg Wena. 
( Bvtablished 1908 


3 in 1 OTTAWA SAW 


1 RLD’S FASTEST. ~, 


6-H. P. 
EASY TO MOVE “7 
FELLS TREES, 


| SAWS BIG LOGS, SMALL LOGS, LIMBS 


What Every Mason Wants °°": jercterpymci 


We have Important Masonic books for 

Blue Lodge, Chapter, Commandery, | * 

cottish Rite, and Shrine. user prices. FREE 
details write TODAY. 


1528 East 129th Si. Now York 25, Me ¥- 


WITH LARGE 10 inch WHEELS emi oncom 


* READY 


REAL GIFT! 


war ; aia ADE ‘with 12 
LOWEST prices wal 0 2 ia 
(ete wHeeLs tere $A R00 £3 ras 
cura complete fiush Order Today! Buy Dicect Save! 

suns | os illustrated ONLY OSBORN WHEEL CO... es.12 
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M0votr GOcYcLE 


A-C MOTOR GENERATOR UNITS 


TWO BRAND NEW COMPLETE UNITS COST NAVY 107 52 


-_ LiFe (UNLIMITED, LIMITED, ‘ep PS-12— 
3227 nde 


St. Louls 18, Mo. 


WHAT BOOKS DO YoU WANT? 
the lowest market prices. No charge for locating 


Hard-to-Find and’ Out-el-Priat Books. alt books. 


SEAMCHLIGHT BOOK CENTRE 
= z Mew York City 


7 MIN Wea 
Rom acess 


ond Ship's 
ps Service, 
0 
RAZOR RESEARCH, 130 Water St., New York 5 
Say You Saw 
It In Popular Science 


SIGN EASILY«»o EXPERTLY 


PAINT! TTER PATTERNS 
RAHN 
eMicao 81, tebe 


How to SHAVE | 


scientifically 


yl 


YOU CAN WOW BECOME | 
A PROSPECTOR! 


HERE IS ONE OF 

THE WAR'S TOP SECRETS 
BRAND (NEW) 
ARMY MINE 
DETECTORS! 


Portable: Will Detect 


COLUMBO TRADING CO., INC. 


NEW YORK 13, N. ¥. 


304 CANAL ST. 


i] COMPLETE KIT 
INCLUDES MANY 


FINISHED PARTS b 
cientific Model Airplane Co., Dept.$, Newark,N.J. 


2 


c- 


WOODY HERMAN “Seweetoutnd” 
Ge Play It In 5 Minutes 


Anyone can play it! Full 24% 
octaves, 
clarinet. 

ESSOEE SALES C0. Bor 4457, Miami, Fla 


Prepoid 
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ADDING 
MACHINE 


PRICED 


ow 


Fits vest pocket or 
‘Guarantted Accurate, Ope 


TEN DAY TRIAL 


Money Back Guarar 


CALCULATOR MACHINE CO. (Mfrs.) 
DEPT. 473, P.O. Box 248, GLENVIEW, ILL, AGENTS 


2 
cost 


SEND NO MONEY 


FREE!! 


Fach Boby Calculator enclosed in 
beautfalrich-leoking Leatherette 
Cose—at no extra c 


Sane LKIE SIREN 
: 


ANICS~ 


pllt lock remover for Hydraulle brake 
of every Job, Order one today, $1.00 post 


ARTHRITIS-NEURITIS-SCIATICA 
If you suffer the agonizing pains 
of these diseases when the usual 
remedies have failed, learn about 
a new trustworthy, modern, non- 
I treatment method. This marvelous 
ent. is completely explained, in the Ball 
's FREE Book. Write today, No obligation. 
SUNS Dept. 36 _ Excelsior Springs, Mo. 


BUFFALO RADIO SUPPLY; 219-221 GENESEE ST., DEPT. 12S, BUFFALO, 
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JEAL FOR AUTO - HOME APPLIANCE AND FARM REPAIRS 


DESIGNED TO DO HIGH GRADE WELDING INEXPENSIVELY —Moiatenonen Mem: Ferment! 


rrety of high grade welding jobs by folowing the 
og nections farted.” Os 


nce you See DYNAMIC 


‘SAVES YOU VALUABLE TIME AND MONEY! 
This portable DYNAMIC WELDER — cilly carved to the job—-con be 
“rom ny eamvesint, prepery wired 110 vol, tO eyele Tne.” Con 


er 


Var 220 vat 68 epee 


ig sdditenal 


THE WAR-TIME MIRACLE LIQUID which cleaned millions 
of parts during war effort, CORQDEX positively re- 
moves RUST and CORROSION regardless of depth, 
from iron, steel, brass, bronze, copper. chromium and 
nickel, Cieans tools, ‘hardware, sports equipment, 
household utensils, etc. for a few cents a piece, No 
RUBBING or hard work. 


CORODEX I$ UNCONDITIONALLY GUARANTEED TO REMOVE 
RUST when DIRECTIONS ARE FOLLOWED. Veluable Menvol of 
Rust Control free with order. 


On sale at Sears Stores, 50c and $1.00 


SEARS, ROEBUCK AND CO. 
CHICAGO, ILLINOIS 


BE FAIR TO YOUR HAIR Was bewer- 
looking hair?" Embarrassed by falling dandruff, 
itching scalp? Then try VITABRUSH. new electri¢ 
driven scalp brush that gives your scalp # vigorous 
and invigorating “workout” in just chree minutes 
of fun, “Cleans scalp, Stimulates blood supply. 
Restful. Pleasant. Write today for complete. in 
formation and_satisfaction-guaranteed offer. 


Hershey Mfg. Co., 3718 Field Bldg., Chicago 3. 


ls made by Allied Products Co., 1133 Newport Ave... Chicago) 
FOR HAND 


AUTOMATIC RETOOTHER "°S.we 


Makes New Profits 
Cuts new teeth in 50 sec 
nds! Any size tooth 
4 to 16 points. O14 
teeth fall of as 
chips. Simple to 
operate. A perfect 
sob. 


BURR MFG. CO. te.'cnsces 30, ca 


DON PULL HAIR 


FROM NOSE 


May Cause Fatal Infect 


ote KLIPETTE ce? 


You can couse serious infection by 
pullog hair from nove. Ordinary 
ators ore clio’ dangerous ond 


remove heir from nose and a 
than with KLIPETTE, Smooth, 
gentle, safe, efcient. Rounded 


— 


MARGIE LIQUID MAKES 


PHOTOS ABBEAR 


Eteerric HEATING EI ‘So ample 
fevoper can "male reptire in ‘your broken. ot 
Ae fee From our min 
$9.50" per don 


COMPANY, 914 South Main, Fort Worth 4, Texas 


do you WORRY? 


Why worry and suffer any 
longer “if we can ‘help. you? 

ya Brooks Patented” Air 
Cushion. This marvelous 
appliance for most forms. of 
reducible rupture is GUARAN- 
TEED to bring YOU heavenly 
comfort and security—day and 
hight—at work and play—or it 
costs you NOTHING. Thousands 
happy. Light, neat-Stting. "No hard pads or springs. 
For men, women, and children. Durable, cheap. 
Sent on trial to prove it, Not sold in stores. Beware 
of imitations. Write for ‘Free Book on Rupture, no- 
Tisk trial order plan, and proof of results. All 
Fespondence Confidential. 


Brooks Company, 360C State St., Marshall, Mich, 
Dec 
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What Do a Physicist 
and a Mechanic 
Have in Common? 


T TAKES all kinds of men to make a 

million readers. One of Popular Science 
Monthly's best friends and keenest critics is 
an astrophysicist—star-snooper to you and 
me. He started to read PSM for relaxation, 
soon discovered he was getting painless in- 
formation in fields of science other than his 
‘own specialty. 

‘Another regular reader I happen to know 
personally is one of the smartest mechs who 
ever cocked an ear at an ailing motor and 
went right to the valve seat of the trouble, 


He goes for “Gus” first thing. I asked him 
why, He said, “It's like a puzzle—Itry tosolve 
it before Gus does. Sometimes I do; some- 


times I pick up some dope I didn’t know; and 
I'm still hoping to catch that guy off base.” 

Significantly, the scientist who starts PSM. 
from the front betrays a conversational famili- 


ROBERT PRESLEY STEVENSON 
ot an early start toward 
FSM when, at Ld, he sold 
an article about a bird-nest- 
ing box to a farm maga- 
zine. After graduating from 
Penn State, he worked for 
the Associated Press for 
seven years. He found life exciting as a New 

York rewrite man but it left him little en 
to enjoy a workbench or darkroom. So he 
eventually came to PSM, where he can think 
about the things he enjoys. Once an artist in- 
ed that a gadget wouldn’t work if made as 


own. Stevenson came in the next morning 
with the gadget, built as specified. It worked. 


arity with the new tools and smart gadgets. 
‘And the expert mechanic seems to know what 
is going on in electronics and chemistry. 
Which shows that one man’s end is another's 
beginning so far as PSM is concerned. 

To me, it is quite understandable that so 


POPULAR 
294 Science 


ROBERT GORMAN, during his 
last year at New York’s City 
College, tried to promote 
the price of a Grand Euro- 
Tour by ghostwriting. 
In a few years frcearned for 
others enough degrees to 
a university and 
anonymously authored half  dowen books. 
wen side ventures left him with one pair 
resolution to stick to writing. 
He did, until Uncle Sam gave him another 
f pants—olive drab, He retu 
civilian life as editor of an encyclopedia and 
then came to PSM. The Army taught him 
where electrons go when they leave home, 
and this lore filters into PSM. Hs 
pert with saw and hammer, 
modern furniture in his apa 


ont "testifies. 


many hard-handed characters, who didn’t 
finish school, end up grinding their own tele- 
scope lenses and studying trigonometry; that 
so many professional scholars turn out handy 
with a hammer. For the Ph.D. and the Joe D, 
have a lot in common. 

Both have a deep appreciation of good 
workmanship, an affection for materials, a 


Leela bar beer an a5 
thusiasm for photography 
that led him to specialize in 

optics at MIT, but didn't 

overshadow an early inter- 

est in journalism. The ink 

was hardly dry on his phys- 

ics degree when Pearl Har- 

from his first civilian job, 

designing artillery fuses, and put him into 
uniform. He spent most of the war writing 
and helping produ ‘aining films in the 
y Air Forces, which incidentally gave him 

an it le look at Holly, He left the 
Army a captain and joined PSM shortly after. 


bor t 


respect for tools. Hal Borland, in this issue, 
brings themtogether at the workbench; PSM, 
in every issue, brings them together in their 
minds. For what really links these two kinds 
of men so different in occupation and so alike 
in taste is a fundamental curiosity about 
things—what makes them tick, how they are 
made, how they might be adapted to some 
other problem. 

In fact, I like to think of PSM as a hand- 
book for scientists who use their hands, and 
mechanics who use their heads, I don’t care 
which end of the train they 
get on. They are going to the 
same place. 


This one 


iin 


RCA Victor “Eye Witness” television receiver shown above gives you 52 square inches of picture brilliance, 


A referee's eye view of every play — by Television! 


You feel as though you were right 
there at the game—when you see 
it through RCA television, 

Football fans as far as 250 
miles away from the stadium 
have enjoyed watching many of 
the big games this fall through 
NBC tel . And football fans 
become television fans when they 
see how closely the camera fol- 
lows the ball. 


After you've tuned in the game, 
the RCA Victor “Eye Witness” 


Picture Synchronizer a 
“locks” the picture in tune 
with the sending. station—and 
assures you of brighter, clearer, 
steadier picture: 


For television at its best, you'll 
want the receiver that features 
the most famous name in tele- 
vision today—RCA Victor. 

Radio Corporation of America, 
RCA Building, Radio City, New 
York 20, N.Y. 


si 
where now by free- 

ing it from the need for strong 

lights or bright sunshine. 


RADIO CORPORATION of AMERICA 


SOUTH BEND LATHES | 


FOR PRECIS 


Unsurpassed for small diameter precision 
work. Speeds work and assures accuracy in 
making small tools, in the manufacture of 
parts for watches, radios, and instruments 
of all kinds, and in general service work. 


WRITE FOR FREE CATALOG 


LATHE 


SOUTH BEND 
456 EAST MADISON STREET 
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South 
jesigned and built to 

wide variety of accurate mi 
chining of 


tions, ceramics, and 
in radio, aut 
mobile, appliane 


terials. Their u 


making, and maintenance are 
practically unlimit 


South Bend Precision Lathes bring to the small workshop 
the same split-thousandth accuracy, versatility, and de- 
pendability for which they long have been famous in in- 
dustry. Practical attachments simplify many operations and 
add to the variety of work that can be done. Prices are 
ies are geared to the effi- 


moderate because plant facil 
cient, large-scale production of these versatile machine 
tools. It will pay you to investigate the many advantages 
which South Bend Lathes have to offer before you buy any 
lathe for your shop. Write today for free catalog. 


BUILDERS SINCE 1906 


LATHE WORKS ‘S| 


© SOUTH BEND 22, INDIANA 


‘TRIUMPH ™ 


It's better for her because it's dain- 
tier, longer-lasting and easier to write 
with—because its 14-K Lifedime* POINT 
will match her personal writing style— 
exactly! Here's the writing instrument 
ensemble particularly designed for 
women, with clasps especially suited for 
carrying in purse or pocket... and the 
pencil has a jab-proof point. See and 
compare this better pen and pencil— 
on sale where quality is the watchword. 


SENTINEL TUCKAWAY pen, $12.50; pencil, $5; 
complete set, $17.50. Other sets, $3.95 up. Complete 
range of Colors. 


Finer Post-war Models Priced at Pre-war Levels 


SHEAFFER'S 


Onbitadeaaes Mag Ue eat Ok 


TUCKAWAY 
Shel Thank. 


LISTEN EVERY SUNDAY to SHEAFFER'S PARADE 
with Carmen Cavallaro—NBC Complete Network: 
3PM. E.T. 2P.M.C.T.; 1PM. M.T.12Noon P.T. 


LIMAXING its achievements in 

adult education, the NATIONAL 
EDUCATIONAL ALLIANCE now 
announces a new streamlined Course 
Mi Mathematics especially designed 
to answer the thousands of urgent 
peacetime calls for mathematically 
trained men in virtually every fiel 


On work bench, in drafting room; in the 
aboratory; in tool, die and pattern making; in 
construction “and ‘engineering of all. kinds; 
there's hardly a field where a math 
fomatically teained man hasn't a de- 
feided advantage. He gets the better 

‘ob—bigger pay—carny promotion 
more quickly—and ‘will come out 
ahead {In America’s coming indus 
trial. boom, 

‘This New N. E, 
Mathematics maices 
the average person 
only" a few. months—a practical 
working knowledge of all. 25 
Branches of mathematics and their practical 
applications, It comes to you complete in four 
Volumes flied with illustrated fascinating 
Teasons designed for home study. 

You receive instruction from 28 foremost 
Mostructors. chosen from outstanding univer- 
ities. Bach instructor ‘has been selected be- 
feause of his special knowledge of a particular 
branch of mathematics and because of bis 
ability to simplify and streamline his ine 
structions. 


| Over 600 Helpful, Graphic Pictures 
and Diagrams! Nearly 1300 Pages! 
No previous mathematics knowledge is need- 
ed under this ingenious teaching plan. You 
Start with Basic Arithmetic and proceed by 
sy stages to an understanding of the most 
fdvanced branches of mathematics 
‘You'll learn how to use Algebra for short 
cuts in daily shop problems, in construction 
work, in tool and die making, in welding, sheet 
metal work and. pattern making, in ofice and 
Taboratory. You'll learn how to apply Geome- 
in chemistry, mechanics, electri 
in the drafting room. You'll 1 


A. Course in 


Brought to You by 28 Leading Experts from Columbia, M.! 
Carnegie Tech., Georgia Tech., Many Others! A Practical Mathematics 
Course in Four Volumes! Used by Over 100,000 Men in Shop and Office! 


to employ, Trigonometry ing, lathe 
Centers, blueprints, die punches, ete; in 
Fange finding, aviation, navigation. You'll 
Tears how te’ utilise Caleulus in the design 
and. production of ships, dams, bridges, 
‘You'll learn Practical Applications that 

use to win advancement and 


training 
hensive. as. these 25- 
I would cost’ you hun 
i dollars and years of study. 

te 


‘3 small fraction of the c 
ime! Test this Course 
‘and expe! 


‘3 week's FREE Ex- 
3mination.“Aiter_a week you 
may return it and owe. noth- 
fogs however, if you 
thoroughly convinced that it 
help you advance to bigger earn 
ings, keep it at the incredible bar- 
gain price and easy terms shown in 
coupon. But you must ACT NOW! This edi- 
nis limited in quantity 
nough to meet nation-wide demand. 
appointment—mail Free-Trial 


New York 19,_N. 


for quick and 


There may not be 

"Avoid 
Coupon 
National Educational Alliance, 37° W. 


‘even if you return the set! 


Does the Work of a Sli 
Faster, Easier and More 


‘This, book, of Logarithm 
Greatest. short-cut ever “devised 

‘y multiplying, dividing and all other ealeu- 
er to learn: giver answers quickly and fur more ae= 
‘an # Slide Rule. A complete explanation of the Use 


—to help you qualify for tl 
new jobs in America’s expanding 


+» Cornell, 


SENN 


the 


onal information 
‘arcs. Invaluable for mechanics. sel 
ete, FREE even if you return tho 


